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(57) Abstract 

Compounds of general formula 
(I), wherein X is O. S or CR^^R^; each 
R^ and R^ is, independently, hydrogen 
or C1-C4 alkyl; Z is O, S or NR^; n is 
0 or 1; Y is O, S, NR^ or CR^R^; R6 is 
H, OH, CHO, NRJ6R" orCi-Ciohydro- 
carbyl, O-(Ci-Ciohydrocarbyl), either of ^ 
which may be substituted with one orm 

ore substinients chosen from OR>^ COR>«, COOR'*, OCOR*^, CN, halogen, S(0)^Jil^ NR^^rJ^, NO2, NR^^COR", NRt6CONR>7R>^ 
CONR*^R" or heterocyclyl; R'^, R''^ and R*^ are each, independently, hydrogen, C1-C6 hydiocaibyl or Ci-Ce halohydrocaibyl; p is 0, 1 
or 2; alternatively: when Y is NR^ or CR^^. and: a) Z is NR^, or b) n is 0; the substituents of Y and Z or Y and R' may together form a 
bridge represented by the formula -Q>-(J2. ©r -Q"-(J2-Q^-. where Q*. and <J^ each independently represent CR'^ris, -CRtz^ cO, NR**, 
-»N, O or S; each or R'2 and R'^ independently represents hydrogen, C1-C4 alkyl, OH or halogen; R*^ represents hydrogen or C1-C4 alkyl; 
W is O or S; R' is hydrogen or Ci-Cio hydrocarbyl or heterocyclyl having 3 to 8 ring atoms; R^ and R^ are each independently hydrogen 
or C)-C4 all^l; A is an aromatic or heteroaromatic ring system optionally substituted alternatively, two or more substituents of the group 
A may combine to fonh a fused 5- or 6-membered saturated or partially saturated caibocyclic or heterocyclic ring in which any carbon or 
quatemised nitrogen atom may be substituted with any of the groups mentioned above for A or in which a ring caxtx>n atom may be part 
of a carbonyl group or a nitrogen atom may be oxidised. 
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SUBSTITUTED PYRROLIDONE, THIAZOLIDONES OR OXAZOLIDONES AS HERBICIDES 

y This invention relates to chemical compounds useful as herbicides, to 

/ • processes for preparing them, and to herbicidal compositions and processes 
utilising them. 

Various compounds based upon substituted nitrogen containing 
heterocycles are known, for example from DE-A-2212558. AU-A-8656417 also 
discloses compounds based upon nitrogen heterocycles and these are said to 
be useful as plant growth regulators. There is no mention of herbicidal 
activity. 

The applicants have found a group of compounds which have a particular 
substitution pattern and which are active as herbicides. 

In a first aspect of the present invention there is provided a compound 
of general formula I: 
wherein 

X is 0, S or CrV; 

Z is 0, S or NR^; 
n is 0 or 1; 

Y is 0, S, NR^ or CrV; 

4 5 

each R and R is, independently, hydrogen or Cj-C^ alkyl; 
R^ is H. OH, CHO, NR^^R^^ or C^-Cjq hydrocarbyl , O-CCj-C^q hydrocarbyl) , 
either of which may be substituted with one or more substituents chosen 
fromOR^^, COr", COOR^^, OCOR^^. CN, halogen, 5(0) R^^, NR^^R^^ HO^, 
NR^^COR^^, NR^^CONR^^R^^, CONR^^R^^ or heterocyclyl ; 

R^^, R^^ and R^® are each, independently, hydrogen, Cj-Cg hydrocarbyl or 
Cj-Cg halohydrocarbyl; 
p is 0, 1 or 2; 
alternatively: 

when Y is NR^ or CR^R^, and: 

a) Z is NR*; or 

b) n is 0; 

the substituents of Y and Z or Y and R^ may together form a bridge represented 
by the formula -Q^-Q^- or -Q^-Q^.q^.^ vvhere and each independently 

represent CR^V^, =CR^^, CO, NR^^, =N, 0 or S; 
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each of anjj ^13 independently represents hydrogen, Cj-C, alkyl. OH or 
halogen; 

14 

R represents hydrogen or Cj-C^ alkyl; 
W is 0 or S; 

R is hydrogen or C^-C^^ hydrocarbyl or heterocyclyl having 3 to 8 ring 
atoms, either of which may optionally be substituted with one or more 
substituents chosen from halogen (i.e. chlorine, bromine, fluorine or 
iodine), hydroxy. SO2NRV (where R^ and r'' are independently H or C, , 
alkyl). SiR 3 (where each R^ is independently Cj-C^ alkyl or phenyl), 
cyano. nitro. amino, mono- and dialkylamino in which the alkyl groups have 
from 1 to 6 or more carbon atoms, acylamino. alkoxy. C, . haloalkoxy. 
C1.6 alkylthio. Ci.g alkylsulphinyl. C^.g al kylsul phony! . ca^boxy. 
carboxyamide. in which the groups attached to the N atom may be hydrogen or 
optionally substituted lower hydrocarbyl; alkoxy carbonyl wherein the 
alkoxy group may have from 1 to 6 or more carbon atoms, or aryl such as 
phenyl ; 
2 3 

R and R are each independently hydrogen or C^-C^ alkyl; 

A is an aromatic or heteroaromatic ring system optionally substituted with one 
or more substituents selected from: halogen or C.-C,. hydrocarbyl. -0(C,-C,« 
hydrocarbyl). -S(C^-C,^ hydrocarbyl). -SO(Cj.C^o hydrocarbyl) or -50,(0 -C° 
hydrocarbyl). cyano, nitro SCN. Si R'^3 (where each R^ is independently Lc? 
alkyl^or phenyl). COR^ CRW.NHOH. ONrV. SF5. COOR^. SO^NR^rS. qr^ or 
NR R ; and in which any ring nitrogen atom may be quaternised or oxidised- 
alternatively, two or more substituents of the group A may combine to form a 
fused 5- or 6-raerabered saturated or partially saturated carbocyclic or 
heterocyclic ring in which any carbon or quaternised nitrogen atom may be 
substituted with any of the groups mentioned above for A or in- which a ring 
carbon atom may be part of a carbonyl group or a nitrogen atom may be 
oxidised; 

R and rS are each independently hydrogen or Cj-C^g hydrocarbyl; 
R is hydrogen, Cj-Cj^ hydrocarbyl, S02(Cj-Cjo hydrocarbyl), CHo! 
CO(Cj-CjQ hydrocarbyl), COO(Cj-Cjq hydrocarbyl) or CONR^R^; 

R and r" are each independently hydrogen, Cj-Cjq hydrocarbyl. 
0(Cj-Cjo hydrocarbyl), S02(Cj-Cjq hydrocarbyl), CHO. CO(Ci-C,n ' 
hydrocarbyl). COO(Cj-Cjg hydrocarbyl) or CONR^R^; 



• 

I. 

\ 



DCXID: <WO_9533719A1_l_> 



PCT/GB95/01224 

3 - 

any of the hydrocarbyl groups within the group A may optionally be 
substituted with halogen (i.e. chlorine, bromine, fluorine or iodine), 
hydroxy, S02NR^r'' (where and R*' are independently H or Cj_g alkyl), 
cyano, nitro, amino, mono- and dialkylamino in which the alkyl groups have 
from 1 to 6 or more carbon atoms, acylamino, Cj_g alkoxy, Cjg haloalkoxy, 
^1-6 alkylthio, Cj_g alkylsulphinyl , C^^g al kyl sulphonyl , carboxy, 
carboxyamide. in which the groups attached to the N atom may be hydrogen or 
lower hydrocarbyl optionally substituted with halogen; alkoxy carbonyl 
wherein the alkoxy group may have from 1 to 6 or more carbon atoms, or aryl 
such as phenyl; 
provided that: 

i) when A is a phenyl group or a substituted phenyl group in which no two 
adjacent substituents are joined to form a partially or fully saturated 
ring and Y is 0; then Z is not NR^; 

ii) when X is S, R and R^ are both H and Y is CH^; then the group (Z) -R^ 
is other than OH, OCj ^ alkyl, NHN(Cj_2 alkyl)2; " 

iii) when X is CHg, R^ and R^ are both H, Y is NH or NCH3, A is , 
unsubstituted phenyl or phenyl substituted with halo, methoxy, CF3 or. NOg 
and n is 0; then R^ is other than pyridyl, trimethoxyphenyl or 
dihalophenyl . 

6B 1345159 discloses compounds which are somewhat similar to those of 
the present invention. It is suggested in this document that the compounds 
may be active as herbicides but there are few examples and no data which 
eluidates the degree of activity of the compounds. 

WO-A-9413652, published after the priority date of the present 
application discloses similar compounds which also have herbicidal 
activity. However, there are certain differences in the structure of these 
prior art compounds and, in particular, the equivalent atom to Z of the 
present invention is always nitrogen in the compounds of this prior art 
document. 

The expression "Cj-Cjq hydrocarbyl" in the foregoing definitions, 
whether the expression is used on its own or as part of a larger radical 
such as, for example, Cj-Cjq hydrocarbyl oxy, is intended to include 
hydrocarbyl radicals of up .to ten carbon atoms. Subclasses of such 
hydrocarbyl radicals include- radicals with up to four or up to six carbon 
atoms. The expression "hydrocarbyl" is intended to include within its 
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scope aliphatic, alicyclic, and aromatic hydrocarbyl groups and 
combinations thereof. It thus includes, for example, alkyl, alkenyl, and 
alkynyl radicals, cvclopropvl . cyclopropylmethyl , cvclo butyl . cvclop entyl^ 
and £y£lahexyl radicals, the adamantyl radical and the phenyl radical. 

The expression "heterocyclyl " in the foregoing definitions is intended 
to include both aromatic and non-aromatic radicals. Examples of 
heteroaromatic radicals inclquiude pyridyl, pyrimidyl, triazinyl, thienyl, 
furyl, oxazolyl, isoxazolyl, and thiazolyl and examples of non-aromatic 
radicals include partially and fully saturated variants of the above. 

The expression "Cj-Cg alkyl" refers to fully saturated straight or 
branched hydrocarbon chains having from one to six carbon atoms. Examples 
include methyl, ethyl, n-propyl , iso-propyl, n-butyl, t-butyl and n-hexyl. 
Expressions such as "alkoxy", "cycloalkyl" "alkylthio" "alkylsulphonyl", 
"alkylsulphinyl" and "haloalkyl" should be construed accordingly. 

The expression "C2_Cg alkenyl" refers to a straight or branched 
hydrocarbon chain having from two to six carbon atoms and at least one 
carbon-carbon double bond. Examples include ethenyl , 2-propenyl and 
2-hexenyl. Expressions such as cycloalkenyl, alkenyloxy and haloalkenyl 
should be construed accordingly. 

The expression "C2_Cg alkynyl" refers to a straight or branched 
hydrocarbon chain having from two to six carbon atoms and at least one 
carbon-carbon triple bond. Examples Include ethynyl, 2-propyny1 and 
2-hBxynyl. Expressions such as cycloalkynyl , alkynyloxy and haloalkynyl 
should be construed accordingly. 

In the context of the present specification the terras "aryl" and 
"aromatic ring system" refer to ring systems which may be mono-, bi- or 
tricyclic. Examples of such rings include phenyl, naphthalenyl , 
anthracenyl or phenanthrenyl . Nitrogen atoms in the ring may be 
quaternised or oxidised. 

In the context of the present specification, the term "heteroaryl" 
refers to an aromatic ring system containing at least one heteroatom and 
consisting either of a single ring or of two or more fused rings. 

Preferably, single rings will contain up to four and bicyclic systems 
up to five heteroatoms which will preferably be chosen from nitrogen, 
oxygen and sulphur. Examples of such groups Include furyl, thienyl, 
pyrrolyl, pyrazolyl . imidazolyl, 1,2,3-triazolyl . 1,2,4-triazolyl , 
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tetrazolyl, oxazolyl , isoxazolyl, thiazolyl, isothiazolyl , 
1,2,3-oxadiazolyl , 1 ,2,4-oxadiazolyl , 1,3,4-oxadiazolyl , 1,2,5-oxadiazolyl , 
1,2,3-thiadiazolyl. 1,2,4-thiadiazolyl , 1 ,3,4-thiadiazolyl , 
1,2,5-thiadiazolyl , 1,2,3,4-oxatriazolyl , 1 ,2,3,5-oxatriazolyl , 

1.2.3.4- thiatriazolyl , 1,2,3,5-thiatriazolyl , pyridyl , pyrimidinyl , 
pyridazinyl, pyrazinyl, 1,2,3-triazinyl , 1,2.4-triazinyl , 1,3,5-triazinyl , 

1.2.4.5- tetrazinyl , benzofuryl , benzisofuryl , benzothienyl , benzisothienyl , 
indolyl, isoindolyl, indazolyl, benzothiazolyl , benzisothiazolyl , 
benzoxazolyl « benzlsoxazolyl , benzimldazolyl , quinoHnyl, isoquinollnyl , 
cinnolinyl, phthalazinyl , quinazolinyl , quinoxalinyl , naphthyridinyl , 
benzotriazinyl , purinyl, pteridinyl and indolizinyl. 

In the context of the present specification, the term "fused saturated 
or partially saturated carbocyclic or heterocyclic ring" refers to a ring 
system in which a 5- or 6- membered carbocyclic or heterocyclic ring which 
is not of aromatic character is fused to an aromatic or heteroaromatic ring 
system. Examples of such systems include benzimidazolinyl, benzoxazolinyl 
and benzodioxolyl . 

Examples of particular values for substituents of the group A include 
methyl, ethyl, n -propyl , iso-propyl, trifluoromethyl , dif luoromethyl , 
pentafluoroethyl , trichloromethyl , efhoxyvinyl, fluoro, chloro, bromo, 
iodo, methoxy, ethoxy, n-propoxy, iso -propoxy , dif luoromethoxy, 
trifluoromethoxy, tetrafluoroethoxy, cyano, nitro, amino, mono- or 
dialkylamino in which each alkyl group may have from 1 to 6 or more carbon 
atoms, hydroxy 1 ami no, acyl (e.g. acetyl or trifluoroacetyl) , methylthio, 
methyl sul phi nyl , methyl sul phenyl , trifluororoethylthio, SCN, SFg, 
trifluoromethylsulphinyl, tri fluoromethyl sul phony 1 , sulphonamldo, carboxy, 
alkoxycarbonyr in which the alkoxy group may have from 1 to 6 or more 
carbon atoms, carboxyamide in which the groups attached to the N atom may 
be hydrogen or optionally substituted lower hydrocarbyl; or acylamino (e.g. 
acetamido). When there is more than one substituent, the substituents may 
be the same or different. 

Preferred substituents of the group A include Cj-C^ alkyl, Cj^-C^ 
haloalkyl, OlC^-C^ alkyl), 0{C^-C^ haloalkyl), S(Cj-C^ alkyl), S{C^tC^ 
haloalkyl) and halo. Specific examples of these preferred substituents are 
trifluoromethyl, trichloromethyl, trifluoromethoxy, trichloromethoxy, 
difluoromethoxy, dichloromethoxy, f luoromethoxy , chloromethoxy. 
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trichloroethoxy, trif luoroethoxy, dichloroethoxy, dif luoroethoxy, 
fluoroethoxy, trif luoromethylthio, ethoxy, methoxy, fluoro. chloro, bromo, 
lodo and methyl . 

Preferred compounds include those in which is hydrogen or Cj-Cg 
alkyl. Cg.Cg alkenyl. Cg.Cg alkynyl, CO(Cj-Cg alkyl), COCCj.Cg alkenyl). 
C0(C2.Cg alkynyl). Cg-Cg cycloalkyl, benzyl, phenyl or a 5 or 6 merabered 
heterocyclic ring. Any of these groups may be substituted with one or 
more substituents chosen from halo. SiR^^, CN, COOH. COOCCj-C^ alkyl). COH 
NCCj-C^ alkyl)^ or COCCj-C^ alkyl) and cycloalkyl, benzyl, phenyl or 
heterocyclic R groups may, additionally, be substituted with C,-Cg alkyl, 
C2_Cg alkenyl or Cg.Cg alkynyl. 

Specific examples of preferred groups include optionally 
substituted Cj-Cg alkyl. for example methyl, -C(CH3)3, -^^^^^3)2' 
-CH2C(CH3)3. .CH2CH3, C(CH3)2CN, -CH2CH(CH3)2. -CH2CH2C(CH3)3. -CH2CH2CH3. 
CH2C(CH3)2 or C(CH3)2CH2C1 ; C2_Cg alkenyl, for example C(CH3)2CH=CH2 and 
CH2C(CH3)2CH=CH2; alkynyl. for example CHgfeCH or C(CH3)2C=CH; C,-Cg 
alkyl-OH, for example C(CH3)2CH20H; optionally substituted C3-Cg 
cycloalkyl, for example eye lobutyl , 1-methylcyclobutyl , 
1-methylcyclopropyl , 1-methylcyclopentyl , 1-methylcycl ohexyl , 
1-cyanocyclopropyl , 1-cyanocyclobutyl , 1-cyanocyclopentyl , 
1-cyanocyclohexyl . 1-acetylenylcyclopropyl , 1-acetylenylcyclobutyl . 
1-acetylenylcyclopentyl. 1-acetylenylcycl ohexyl; optionally substituted 
phenyl; optionally substituted heterocyclyl . for example pyrrolyl, 
methyl isoxazolyl or methylpyridyl; COCj-Cg alkyl, for example 000(083)3; 
Cj-Cg alkylC00(Cj.C4 ^^^V'^^ • example C(CH3)2C00C2H5; or SiR^,. for ' 
example trimethylsilyl . 

Other preferred compounds are those in which, independently or in any 
combination: 

X is S, 0 or CHg 

Y is S, 0, CHg, CH(CH3) or NR^; 

Z is NH or 0; or n is 0 and Z is not present; 

R^ and R^ are both hydrogen; or 

12 3 
Q , Q and Q , when present are CHg or C=0. 

When Y is a group NR^. it is preferred that R^ is hydrogen. -CHO, 
C,-Cg alkyl, C2.Cg alkenyl, Cg.Cg alkynyl, C3-CQ cycloalkyl, aryl, for 
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example benzyl which is optionally substituted with Cj-C^ haloalkyl, or 
Cj-C^ haloalkoxy, (Cj-Cg alkyl)aryl, (Cj-Cg alkyl)heterocyclyl , -0(Cj-Cg 
alkyl), -0(Cj-Cg alkyl)aryl, -P(Cj-Cg alkyl)heterocyclyl, -Cj-Cg alkyl-OH, 
-(Cj-Cg alkyl)-0-(Cj-Cg alkyl), -(Cj-Cg' alkyl).S-(Cj-Cg alkyl). -Cj-Cg 
alkyl (OCj-Cg alkyl)2, -Cj-Cg alkyl-NH(Cj-Cg alkyl). -Cj-Cg alkyl-N(Cj-Cg 
alkyDg. Cj-Cg alkyl -COO(Cj-Cg alkyl), -Cj-Cg alkyl -OCONH(Cj-Cg alkyl) and 
-Cj-Cg alkyl -OCO(Cj-Cg alkyl). 

Examples of such preferred groups include hydrogen, CHO, methyl, 
ethyl, isopropyl, n-propyl, isobutyl, cyclopropyl, CHj-cyclopropyl , benzyl, 
substituted benzyl, for example p-trifluoromethoxybenzyl , phenyl, methoxy. 

2- hydroxyethyl , 2-inethoxyethyl , 2,2-dimethoxyethyl , 3-propen-l-yl , 

3- propyn-l-yl , 2-(N,N-dimethylamino)ethyl . CHgCOgCHj, CHgCOgCHgCHj . 
CH2CH20C0NHC(CH3)3, CHgCHgCOOCHgCHj . 2-acetoxyethyl and 2-thiomethyl ethyl . 

The formula I given above is intended to include tautomeric forms of 
the structure drawn, as well as physically distinguishable modifications of 
the compounds which may arise, for example, from different ways in which 
the molecules are arranged in a crystal lattice, or from the inability of - 
parts of the molecule to rotate freely in relation to other parts, or from 
geometrical isomerism, or from intra-molelcular or inter-molecular hydrogen 
bonding, or otherwise. 

Some of the compounds of the invention can exist in enantiomeric or 
diastereomeric forms. The invention includes all individual forms and 
mixtures thereof in all proportions. 

Particular examples of compounds of general formula I are listed in 
Table I. In all of these compounds, both and R^ are hydrogen. In Table 
I, and throughout the specification. Me represents methyl. Et represents 
ethyl, Pr represents propyl, Ph represents phenyl, Bz represents benzyl and 
Ac represents acetyl. 
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Compounds of formula I are suitably prepared by a variety of processes 
and some of these are discussed below. 

For example, compounds of General formula I may be synthesised from 
compounds of general formula II, wherein A, R , R and X are as defined for 
General formula I and R^^ is OH, SH or NHR^, wherein R^ is as defined for 
General formula I. Compounds of general formula II in which R^^ is OH, SH 
and NHR^ give rise to compounds of general formula I in which Y is 0, S and 
NR^ respectively. 

Reaction of a compound of general formula II with compounds of general 
formula R^COCl , R^OCOCl , R^-N=C=0 and R^R^NCOCl gives rise to compounds of 
general formula I in which W is 0 and n is 0, Z is 0, Z is NH and Z is NR^ 
respectively. 

Compounds of general formula I in which W is S and Z is NH may be 
prepared by the reaction of a compound of general formula II with a 
compound of general formula R^-N=C=S. 

Compounds of general formula II in which R^^ is OH or NR^ may also be 
converted to compounds of general formula I in which both Y and W are 0 by 
reaction with a compound of general formula R^O(C=0)0(C=0)OR^. 

The conversion of a compound of general formula II to a compound of 
general formula I may be carried out in an organic solvent such as 
chloroform, dichloromethane or toluene at a temperature of from 0 to 50°C, 
preferably at room temperature. The reaction generally proceeds most 
favourably in the presence of a base which may be an amine such as 
-4-N,N dimethyl ami nopyri dine (DMAP) or tri ethyl amine. Alternatively, . when 
the compound of general formula II is reacted with an isocyanate, the base 
may be replaced with a catalytic amount of boron trifluoride etherate. 

Compounds of general formula I where X is CR^R^, Z is NR^, W is 0, Y 

is NR^ and n is 1 may be prepared by treatment of a compound of general 

15 6 

formula II where R is NHR with a carbamoyl chloride of general formula 
1 4 

R^R NCOCl in a suitable solvent such as N,N-dimethyl formamide. (DMF) in the 

presence of a suitable base such as DMAP at an appropriate temperature 

between 0°C and 100°C, usually at room temperature. Compounds of the 
1 4 

formula R R NCOCl are known in the art or may be prepared by the treatment 

1 4 

of an amine of formula NHR R with phosgene in a suitable solvent such as 
toluene. 

Compounds of general formula II may be synthesised by various routes 
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from compounds of general formula III. wherein A, R^, and X are as 
defined for general formula I and R^O is a leaving group such as CI, Br. I. 
methane sulphonyloxy or toluene sulphonyloxy. 

Compounds of general formula II in which R^^ is NHR^ and is H may 
be prepared from compounds of general formula III by reaction with an 
alkali metal azide such as sodium azide to give the equivalent azide 
compound followed by reduction of the azide by any known method, for 
example using 1,3-propane dithiol in a basic solvent, to give the 
appropriate compound of general formula II. The first step of the reaction 
may be carried out at a temperature of from 0 to 30°C. but preferably at 
room temperature in a solvent such as dimethyl formamide (DMF) . The 
conversion of the azide to a compound of general formula II is preferably 
carried out under an inert atmosphere such as nitrogen at 0 to 30°C, most 
suitably at room temperature. The solvent may be an amine such as ' 
tri ethyl amine. 

Compounds of general formula II in which R^^ is NHR^ and R^ is other 
than hydrogen may be prepared from compounds of general formula III by 
reaction with a compound of formula NHgR^, wherein R^ is as defined in 
general formula I. The reaction may be carried out at a temperature of 
from 0 to 80°C, preferably from 0°C to room temperature and it is 
particularly preferred for the reaction to be initiated at 0°C and 
subsequently allowed to warm to room temperature after most of the reactant 
has been converted to product. The reaction is generally carried out in an 
organic solvent, particularly an ether such as tetrahydrofuran (THF) . 

Compounds of general formula II in which R^^ is OH may be prepared 
from compounds of general formula III, in which R^O is ci. by reaction with 
an aqueous base, typically a weak base such as an alkali metal bicarbonate. 
In some cases, however, particularly when the group A is a heterocyclic 
group, it is preferable to use mildly acidic conditions which may be 
provided by, for example, aqueous potassium hydrogen phosphate. Typically, 
a solution of the compound of general formula III in a solvent such as an 
ether, for example THF. is stirred with the aqueous reagent at a 
temperature of from 0° to 50°C, but preferably at room temperature. 

Compounds of general formula II in which R^^ is OH may also be 
prepared from compounds of general formula IV, wherein A, R^, R^ and X are 
as defined in general formula I, by reaction with a strong base such as 
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LiN(Si(CH3)3)2 or LiN(CH(CH3)2)2 followed by reaction with a compound 
possessing an active oxygen, such as a compound of formula V in which, for 
example, Ar is a p-tolyl group and Ar' is a phenyl group. The reaction is 
suitably effected in a solvent such as THF at a temperature of from about 
-100° to 30°C, preferably from -80° to 0°C. 

A method for the preparation of compounds of general formula II in 
which R is OH and X is CHg is by the reaction of a derivative of general 
formula VI in which A is as defined for general formula I with a compound 
of general formula VII wherein and R^ are as defined for general formula 
I, but are preferably hydrogen and R* and R^ are hydrogen. The reaction 
may be conducted in the absence of a solvent and at a temperature of from 
about 100° to 300°, preferably about 150°. This reaction is novel and 
forms a further aspect of the invention. 

The reaction works particularly well for compounds in which A is 
phenyl or substituted phenyl. 

Compounds of general formulae VI and VII are, in general, readily 
available or may be prepared by methods known to those skilled in the art. 
Some examples of the synthesis of compounds of general formula VI are given 
in the examples below. Compounds of general formula V may be prepared as 
described in J. Org. Them. (1988) 53, 2087. 

Compounds of general formula III in which R^° is CI or Br may be 
prepared from compounds of general formula IV as defined above by 
chlorination or bromination as appropriate. The particular method of 
halogenation will depend upon the nature of the groups A and X but an 
appropriate route may be determined by the skilled chemist. For example, 
when X is S, chlorination may be carried out using an agent such as 
sulphuryl chloride, N-chlorosuccinimide or chlorine. The reaction may take 
place in a chlorinated solvent such as dichloromethane. The chlorination 
reaction will preferably be carried out at a temperature of -15° to 5°C, 
preferably -5° to 0°C. When X is CH2, bromination is typically carried out 
by reaction with bromine in the presence of phosphorus tribromide or with 
N-bromosuccinimide in a halogenated solvent. The reaction will often be 
conducted at a temperature of from about 70° to 150°C and in these 
circumstances it will be necessary to use a high boiling solvent such as 
chlorobenzene. An inert atmosphere such as nitrogen will generally be 
employed. 
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Compounds of general formula II in which R^^ ^ ^ 

converted to compounds of general formula III in which R^O is CI and X is 
CH2 by treatment with a chlorinating agent, particularly thionyl chloride. 
The reaction may be initiated at room temperature and maintained at room 
temperature for about 2 to 14 hours before heating, preferably to the 
reflux temperature of the solvent. 

Compounds of general formula III in which R^O is Br and X is CH2 may 
also be prepared from compounds of general formula II in which R^^ is OH 
and X is CHg. In this case, the compound of general formula II may be 
treated with agents such as 1.2-dibromotetrachloroethane and 
triphenylphosphine. The solvent employed will preferably be an ether, 
particularly diethyl ether and the reaction may be initiated at a 
temperature from about -10° to 5°C, preferably about O^'c and subsequently 
allowed to warm to room temperature. 

Compounds of general formula III wherein R^O is methane sulphonyloxy 
or toluene sulphonyloxy may be synthesised from compounds of general 
fonnula II wherein R^^ is OH by reaction with methane sulphonyl chloride or 
toluene sulphonyl chloride as appropriate. The reaction may be conducted 
at a temperature of from 0° to 30°C. usually at about 5°C in a solvent such 
as dichloromethane and in the presence of a base such as tri ethyl amine. 

Compounds of general formula III in which R^O is I may be prepared 
from compounds of general formula III in which R^O is d or Br by reaction 
with sodium iodide in a solvent such as acetone. 

Compounds of formulae III and IV in which X is CrV may also be 
produced by cyclising a compound of formula XXIII in which A. R^, R^, r^ 
and R are as defined in relation to formula I. r26 is ci'or Br and R^^ 
is halogen such as bromine or iodine in the presence of a base such as an 
alkali metal alkoxide or hydride in an appropriate solvent and at 
temperatures of from 0»C to lO'C. suitably at ambient temperature.- When 
the base is an alkali metal alkoxide such as sodium methoxide. then an 
alcohol will be a suitable solvent but when an alkali metal hydride, for 
example sodium hydride is chosen, it is more appropriate to choose an 
aprotic solvent such as THF. 

Compounds of formula XXIII may be prepared from compounds of formula 
VI, as defined above, by reaction with a compound of fonnula XXIV in which 
R , R , R and R are as defined in relation to fonnula I and R^^ and R^^ 
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are as defined for general formula XXIII, in the presence of a base, such 
as tri ethyl amine, in a solvent, such as diethyl ether, at O'^C to lOC^C, 
suitably ambient temperature. Compounds of general formula XXIV are readily 
available or may be prepared by known methods, for example as described by 
Ikuta et al. J. Med, Chem. . 30, 1995 (1987). 

Compounds of general formula IV in which X is S may be prepared from 
derivatives of general formula VI, in which A is as defined for general 
formula I, by reaction with thioglycolic acid and a compound of general 
formula R R CO with continuous removal of water from the reaction. 

In some cases, however, cyclisation does not occur or is incomplete 
and some or all of the product of the reaction is a compound of general 
formula XXX, wherein A, R^ and R^^ are as defined for general formula I. 

Compounds of general formula XXX may be cyclised to give compounds of 
general formula IV by treatment with a weak base such as triethylamine in 
an organic solvent such as dichloromethane, followed by a halogenating 
agent such as thionyl chloride and further treatment with weak base. 

Compounds of general formula IV in which X is CHg may be prepared in 
two steps from a compound of general formula VI. Firstly, the compound of 
formula VI is reacted with a compound of general formula VIII in which R^ 
and R are as defined for general formula I to give a carboxylic acid of 
general formula IX in which R^ and R^ Are as defined for general formula I. 
The reaction is preferably conducted at a temperature of from about 15° to 
50°C in the presence or absence of a solvent. A method for the preparation 
of compounds of general formula VIII is described- in Qroanic Synthesis . 60, 
66-68. 

The compound of general formula IX may be converted to the compound of 
general formula IV by decarboxylation which may be achieved simply by 
heating to the melting point and allowing decarboxylation to occur. 

Alternatively compounds of formula IV in which X is CrS^ may be 

produced from compounds of formula XXV. where A is as defined in relation 

13 

to formula I and R is halogen, by reaction with a compound of formula 
XXVI where R^, R^, R* and R^ are as defined in relation to formula I, in 
the presence of metals or metal oxides, suitably copper or copper I oxide, 
at temperatures of 30**C to 250**C, suitably ISO'^C to ISO^C. Alternative 
procedures can include treatment of XXV with alkali metal salts of XXVI in 
solvents such as dimethyl sulphoxide and at temperatures of 0**C to lOO^C, 
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suitably ambient temperatures. This route is particularly useful for 
compounds in which A is a heterocyclic group. 

Compounds of general formula II in which X is 0 and R^^ is OH may be 
prepared from compounds of general formula XIII, wherein A, and R^ are 
as defined for general formula I and each R^^ is, independently, benzyl or 
substituted benzyl; by reduction, suitably hydrogenation over a palladium 
or platinum catalyst, in the presence of an acid such as trifluoroacetic 
acid. 

Compounds of general formula XIII may be prepared from compounds of 
general formula XIV, wherein R^^ is as defined for general formula XIII and 
A is as defined for general formula I; by reaction with compounds of the 
formula R OCR R^X where X is halogen, particularly chlorine, and R^, R^ 
and R are as defined above. For optimal results, the reaction is carried 
out in a mixed aqueous/organic solvent such as water/dichloromethane and in 
the presence of a base, for example sodium hydroxide, and a phase transfer 
catalyst, for example tetrabutyl ammonium iodide. 

Compounds of general formula XIV may be prepared from compounds of 
general formula VI by reaction with compounds of general formula XV, 
wherein R is as defined above for general formula XIII. Usually, the 
compound of general formula XV will be converted to the acid chloride using 
a chlorinating agent such as oxalyl chloride in the presence of 
N,N-dimethylformamide (DMF) before reaction with the compound of general 
formula VI. The reaction may take place in an organic solvent, preferably 
a chlorinated solvent such as dichloromethane. 

Carboxylic acids of general formula XV may be prepared from esters of 
general formula XVI, wherein R^^ is as defined for general formula XIII; by 
known methods such as treatment with aqueous potassium carbonate in a 
solvent such as tetrahydrofuran (THF). 

Esters of general formula XVI may be prepared from dichloroacetic acid 
by reaction with a mixture of an alcohol of general formula R^^OH, where 
R is as defined above for general formula XIII, and its corresponding 
alkali metal alkoxide. The reaction will usually be conducted in the 
appropriate alcohol. All of the starting materials of this reaction are 
readily available. 

Compounds of general formula II in which X is 0 and R^^ is OH may, 
alternatively be synthesised from compounds of general formula XII, wherein 
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21 2 3 

R is Cj-Cg alkyl and A, R and R are as defined in general formula I; by 
reaction with an acid such as hydrochloric acid in an organic solvent such 
as 1,4-dioxan. 

Compounds of general formula XII may be synthesised from compounds of 
general formula XVII, wherein A, and R^ are as defined for general 
formula I, R is as defined above and R" is Cj-Cg alkyl; by a two stage 
reaction in which the compound is firstly treated with a strong acid such 
as trifluoroacetic acid and then heated with a weak base such as sodium 
bicarbonate. 

In some cases, treatment of a compound of general formula XVII with a 
strong acid will result in the production of a compound of general formula 
II without it being necessary to isolate the intermediate of general 
formula XII. 

Compounds of general formula XVII may be obtained by the oxidation of 
compounds of general formula XVIII, wherein A, R^, R^, R^^ and R^^ are as 
defined above using, for example, an oxidising agent such as sodium 
periodate. The reaction is preferably carried out in a polar solvent such 
as a mixture of water and an alcohol, for example methanol or ethanol, at a 
temperature of between 0° and 100°C, preferably at room temperature. 

Compounds of general formula XVIII may be prepared from compounds of 

general formula XIX, wherein A and R" are as defined above; 

and compounds of general formula XX, wherein and are as defined for 

21 

general formula I, R is as defined for general formula XII and X is a 
leaving group, particularly a halogen such as chlorine. The reaction 
requires basic conditions which may be provided by, for example, aqueous 
sodium hydroxide which may be mixed with an organic solvent such as 
dichloromethane. In this case, a phase transfer catalyst may also be 
present. Ethers of general formula XX are readily available or can easily 
be synthesised by a skilled chemist. 

Compounds of general formula XIX may be synthesised by reacting a 

compound of general formula VI with a compound of general formula XXXI, 

23 22 
wherein R is as defined above and R is Cj-Cg alkyl. Compounds such as 

these are readily available. It is greatly preferred that the reaction is 

carried out under basic conditions, for example in the presence of sodium 

hydride. A polar organic solvent such as DMSO may be used. 



)OCID: <WO_9S33719A1J_> 



wo 95/33719 



- 46 - 



PCT/GB95/01224 



Compounds of formula II in which X is S and R^^ is OH may prepared by 
solvolysis of compounds of formula XXI in which A, and are as defined 
in relation to formula I. The reaction is conveniently carried out in the 
presence of an aqueous alcohol, such as methanol, in a solvent such as 
dichlororaethane at temperatures of from 0 to 50"C, preferably ambient 
temperature. The reaction often proceeds more successfully if conducted in 
the presence of a weak base such as sodium or potassium bicarbonate. 

Compounds of formula XXI may be prepared from compounds of formula 
XXII, where A, R and are as defined in relation to formula I, by 
reaction with trif luoroacetic anhydride in a solvent such as 
trifluoroacetic acid at temperatures of -lO^C to 70»C, suitably at ambient 
temperature. 

Compounds of formula XXII may be prepared from compounds of formula IV 
in which X is S, by reaction with, for example, a periodate salt. A 
suitable solvent is an aqueous alcohol such as ethanol or methanol and a 
suitable temperature is ambient. In cases where A does not contain readily 
oxidisable groups, one equivalent of a peracid, suitably m-chloroperbenzoic 
acid, in a solvent such as dichloromethane may be used. 

Compounds of general formula II in which R^^ is SH may be prepared 
from compounds of general formula III in which R^** is Br by reaction 
firstly with a thioacid of general formula HS(C=0)R^ wherein is as 
defined in general formula I to give a compound of general formula I in 
which Y is S. W is 0 and n is 0, followed by reaction with ammonia in a 
protic solvent such as methanol. The second step is preferably carried out 
at a temperature of -10° to +10°C, usually about 0°C. 

An alternative method for the preparation of compounds of general 
formula I in which X is CR^R^, Y is 0. W is 0 and Z is NH is by the 
cyclisation of a compound of general formula XXVII, wherein A, R"^, R^, R^, 
R and R are as defined for general formula I and R^^ is halogen such as 
chloro, brorao or iodo. The reaction requires basic conditions which may be 
provided by, for example, an alkali metal hydride or alkoxide. The solvent 
will, to a certain extent, depend on the base which is chosen with solvents 
such as THF being preferred for hydride bases and alcoholic solvents being 
more appropriate for alkoxide bases. Compounds of general formula XXVII 
also show herbicidal activity and form a further aspect of the invention. 
Compounds of general formula XXVII may be prepared by the reaction of 
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a compound of general formula XXVIII, wherein A, R , R , R , R and R are 
as defined for general formula I and R is as defined for general formula 
XXVII, with a compound of the formula R^-N=C=0. 

The reaction is similar to that described above in which a compound of 
general formula II is converted to a compound of general formula I by 
reaction with a compound of the formula R^-N=C=0 and the same or similar 
reaction conditions apply. 

In a variation of this process, a compound of general formula I in 
which X is CR^R^, Y is 0, W is 0 and Z is NH may be prepared from a 
compound of general formula XXVIII using the same steps as described above 
but carried out in reverse order. Thus a compound of general formula 
XXVIII may be cyclised to give a compound of general formula II in which 
R^^ is OH using the same reaction conditions as for the cyclisation of the 
compound of general formula XXVII. The compound of general formula II may 
then be reacted with a compound of the formula R^-N=^C«0 as described above 
to give the required compound of general formula I in which X is CR^R^, Y 
is 0, W is 0 and Z is NH. 

Compounds of general formula XXVIII may be prepared by the reaction of 

an aniline derivative of general formula VI with a compound of general 

formula VII, wherein R^, R^, R^ and R^ are as defined in general formula I, 

in the presence of a reagent such as boron tribroraide. aluminium 

trichloride, tin tetrachloride or titanium tetrachloride in a solvent such 

as dichloromethane or dichloroethane. 

Compounds of general formula XXVII in which R^^ is iodo and A, R^, R"^. 
4 5 

R and R are as defined for general formula I may, alternatively, be 
prepared from compounds of formula XXIX, wherein R^, R^, R^, R^ and are 
as defined for general formula I. Firstly, a solution of the compound of 
general formula XXIX in a solvent such as dichloromethane is treated 
sequentially with trimethylsilyl iodide, trimethylsilyl chloride and 
oxalyl chloride in a one pot reaction. A compound of general formula VI 
may then be added to the reaction mixture in a solvent such as 
dichloromethane and in the presence of a base such as pyridine and, 
optionally, in the presence of dimethyl aminopyridine (DMAP) to give a 
product of general formula XXVII in which R is I. 

Compounds of general formula XXIX may be prepared from compounds of 
general formula VII as defined above by treatment with a compound of the 
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formula R^-N=C=0 in dichloromethane and in the presence either of 
tri ethyl amine or, preferably, of boron trifluoride etherate. This reaction 
is similar to that described for the conversion of compounds of general 
formula II to compounds of general formula I and is carried out under 
similar conditions. 

This route to compounds of general formula XXVII and then to compounds of 
general formula I is particularly useful for compounds in which A is a 
heterocyclic group and which may be difficult to prepare by other routes. 

A route to compounds of general formula I in which Y is S, W is 0 and 
n is 0 has been briefly mentioned above and involves the reaction of a 
compound of general formula III in which is Br by reaction with a 
thioacid of general formula HSC(=0)r1. The reaction is preferably carried 
out under basic conditions, these being supplied by use of a weak base, 
especially an amine base such as tri ethyl amine. The reaction may be 
carried out under an inert atmosphere such as nitrogen or argon at a 
temperature of from -20° to 5°C, preferably about 0°C. 

An alternative route to compounds of general formula I is by the 
reaction of a compound of general formula IV with a compound of general 
formula BrCRVc(=0)OR^ wherein R^ R* and R^ are as defined for general 
formula^I^ This reaction produces compounds of general formula I in which 
Y is CR R , z is 0 and W is 0. The reaction may be carried out in an 
organic solvent, for example an ether such as THF and at a temperature of 
from -100° to 30°C. most suitably -80° to 0°C. It is greatly preferred 
that the compound of general formula IV is first reacted with a strong base 
and bases such as lithium hexamethyldisi lazide have proved to be especially 
suitable for the purpose. Subsequently the compound of formula 
BrCR R C(=0)OR may be added to the reaction mixture. An inert atmosphere 
such as nitrogen or argon may also be necessary for this reaction. 

Coin>ounds of general formula I where X is CR^R^, Z is NR*, W is 0, Y 
is NH and n is 1 can be prepared from compounds of general formula XXXII on 
treatment with an appropriate amine HNR^R^ in a suitable solvent such as 
toluene at an appropriate temperature between 0°C and 110°C, more typically 
70°C. Compounds of general formula XXXII can be prepared by a Curtius 
rearrangement reaction from an azide of general formula XXXIII in a 
suitable solvent such as toluene at an appropriate temperature between 20°C 
and 120°C, more typically between 90°C and 100°C. 
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Compounds of general fonnula XXXIII can be prepared from compounds of 
general fonnula IX by methods described in the literature (see March, 
"Advanced Organic Chemistry: Reactions, Mechanisms & Structure", 4th 
Edition, John Wiley & Sons, 1992, page 1092). Alternatively compounds of 
general fonnula IX can be converted to compounds of general formula XXXII 
in one step on treatment with a reagent such as diphenylphosphoryl azide in 
a suitable solvent such as toluene in the presence of a suitable base such 
as tri ethyl amine at an appropriate temperature between 20°C and 120°C; more 
typically between 90°C and 100°C. 

Compounds of general fonnula I in which Y is NR^ may be prepared from 
compounds of fonnula I in which Y is NH by treatment with a base followed 
by alkylation using a compound of formula R^-L, where L is a leaving group. 

Compounds of general formula I in which Y is CR^^ and Z is NR^ may be 
prepared from compounds of general fonnula X in which A, X, R^, R^, R^ and 
R are as defined in general formula I by reaction with amines of general 
formula NHR R . It is preferable that the reaction is carried out under 
dry conditions in an organic solvent such as dichloromethane and at a 
temperature of from -20° to 30°C. It is often preferred for the reagents 
to be added to one another at about 0°C, following which the reaction 
mixture may be allowed to warm to room temperature. 

Compounds of general formula X may be prepared from the parent acids, 
which are compounds of general fonnula I in which Y is CR^R^, Z is 0 and R^ 
is H, by reaction with an agent such as oxalyl chloride or thionyl 
chloride. The reaction will generally take place under dry conditions. 
When thionyl chloride is used, it may be added to the compound of general 
formula I and the mixture heated under reflux. When oxalyl chloride is 
used, on the other hand, much colder conditions will generally be used with 
the reaction temperature being from about -20° to 20°C, generally about 
0°C. A reaction solvent will also be employed in most cases with a typical 
solvent being a halogenated solvent such as chloroform. In many cases the 
reaction proceeds more rapidly in the presence of a catalytic amount of 
DMF. 

The parent acids of general fonnula I in which Y is CR^R^, Z is 0 and 
r\ is H may be prepared from corresponding esters of general fonnula I in 
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which Y is CrV, Z is 0 and is an alkyi group. The ester may be 
reacted with an organic acid in an organic or aqueous solvent, or with an 
inorganic acid^in a mixture of an organic solvent, such as an alcohol, and 
water. When R is a group such as t-butyl, a strong acid such as 
trifluoroacetic acid (TFA) is preferred and the reaction may be conducted 
in an organic solvent such as dichlororaethane or chloroform, or carried out 
in^the absence of a solvent. The reaction temperature may be from 0° to 
50 C with room temperature being preferred. 

An alternative method of preparation of parent acids of general 
formula I in which Y is CR^R^. z is 0 and Rl is H is by hydrogenolysis of 
the corresponding esters of general formula I in which Y is CrV. Z is 0 
and Rl is a benzyl group. The reaction is carried out under an atmosphere 
of hydrogen in the presence of a catalyst such as 5% or 10% palladium on 
charcoal in an organic solvent such as ethyl acetate, tetrahydrofuran, 
dioxane or an alcohol such as methanol or ethanol . The reaction will take 
place in the absence of an acid catalyst, but will often proceed more 
rapidly in the presence of a catalytic amount of an acid such as 
trifluoroacetic acid. Reaction temperatures may range from 0° to 50°C with 
room temperature being preferred. 

An alternative synthetic route to the parent acids of general formula 
I, in which X is S, Y is CHg, W is 0. Z is 0 and R^ H. is by reaction of a 
derivative of general formula VI with mercaptosuccinic acid and a compound 
of general formula rVc=0. The reaction may be carried out in a solvent 
such as toluene and at the reflux temperature of the solvent. 

The esters of general formula I in which Y is CR^R^, W is 0, Z is 0 
and R is an alkyl group may be converted directly to amides of general 
formula I in which Y is CR^ and Z is NR^ by reaction of an amine in the 
presence of a Lewis acid catalyst such as aluminium trichloride. The 
reaction should be carried out under dry conditions in an aprotic solvent 
such as toluene, dichloromethane or chloroform. In some cases, halogen 
exchange may also occur to some extent during the reaction. For example, 
when the catalyst is AICI3 and one of the substituents on group A in the 
starting material contains a halogenated moiety such as CF3, the product in 
which the substituent is CClj may be isolated as well as the CF, containing 
product . 

Esters of general formula I in which W is 0, Z is 0 and Y is CR^^, 
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with at least one of R and R being other than hydrogen, may be prepared 
from the corresponding esters of general formula I in which Y is by 
reaction with a strong base such as lithium hexamethyldisi lazide followed 
by reaction with the appropriate compound R*-Hal where Hal is a halo 
substituent, typically iodo. The reaction should preferably be carried out 
under dry conditions at a reaction temperature of from -100^ to 0°C, 
usually at about -78°C. Suitable reaction solvents are aprotic organic 
solvents such as THF. The reaction may generate both the required 
alkylated product and a product which has been alkylated at a different 
site. These products can be separated immediately if necessary but if the 
ester is being used as an intermediate to another compound of general 
formula I, the remaining reaction steps can be carried out before 
separation of the products if this is more convenient- If required, 
further alkylation can be carried out with a compound R^-Hal to obtain a 
di alkylated product. 

As already mentioned, esters of general formula I may be prepared from 
compounds of general formula IV. 

fii further method for the synthesis of compounds of general formula I 
in which X is 0, Y is CHg or CHR*. W is 0. and Z is 0 is from compounds of 
general formula XI in which R^ and A are as defined for general formula I. 
Compounds of general formula XI may be reacted with compounds of general 
formuVa R^R^C=0 in a polar solvent such as DMF and in the presence of a 
strong base such as an alkali or alkaline earth metal hydroxide or sodium 
hydride. The reaction may be carried out at a temperature of 10^ to 50^C 
but preferably will be conducted at room temperature. The method is 
particularly suitable for the the synthesis of esters of general formula I 
in which R^ is an alkyl group. The esters may be converted to other 
compounds of general formula I if required by one of the methods given 
above. 

Furaaric esters of general formula XI where A, R^ and are as 
defined in relation to formula I are prepared from the corresponding 
fumaric monoalkyl esters of general formula XXXV where R^ and R* are as 
defined in relation to formula I. Fumaric monoalkyl esters of general 
formula XXXV are reacted with a compound of formula VI where A is defined 
in relation to formula I in the presence of a dehydrating agent such as 
dicyclohexylcarbodiimide. The reaction is conducted in an aprotic organic 
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solvent such as dichloromethane or chloroform, at temperatures of from 0° 
to 50°C with room temperature being preferred. Alternatively, fumaric 
esters of general formula XI where A, and r"* are as defined in relation 
to formula I may be prepared by converting fumaric monoalkyl esters of 
general formula XXXV where R^ and R^ are as defined in relation to formula 
I to the corresponding acid chloride by treatment with thionyl chloride or 
oxalyl chloride by methods analogous to those described above for similar 
transformations, followed by reaction with the compound of general formula 
VI where A is defined in relation to formula I. The reaction is carried 
out in an organic solvent such as dichloromethane or chloroform in the 
presence of a base such as tri ethyl amine. The reaction may be carried out 
at temperatures of from 0° to 70°C with room temperature 
being preferred. 

Alternatively, fumaric esters of general formula XI where A and R^ are 
as defined in relation to formula I and is benzyl may be prepared from 
the corresponding fumaric acids of general formula XI where A and R^ are as 
defined in relation to formula I and is hydrogen. Compounds of general 
formula XI in which R is hydrogen may be reacted with benzyl alcohol in 
the presence of diethyl azodicarboxylate and triphenyl phosphine. The 
reaction is preferably conducted in an aprotic organic solvent such as 
dichloromethane or chloroform at temperatures of from -20 to 50°C. 

Alternatively, fumaric esters of general formula XI where A and R^ are 
as defined in relation to formula I and is t-butyl may be prepared from 
the corresponding fumaric acids of general formula XI where A and R* are as 
defined in relation to formula I and R^ is hydrogen. Compounds of general 
formula XI in which is hydrogen may be reacted with dimethylformamide 
(bis) t-butyl dimethyl acetal in an organic solvent such as toluene. The 
reaction may be carried out at temperatures of from room temperature to 
120°C, preferably from 80° to 100°C. 

Fumaric acids of general formula XI where A and R^ are as defined in 
relation to formula I and R^ is hydrogen may be prepared from fumaric acids 
of general formula XI where A and R^ are as defined in relation to formula 
I and R is alkyl by reaction with an inorganic base such as sodium 
hydroxide or potassium hydroxide in an alcohol, preferably methanol or 
ethanol. The reaction may be carried out at temperatures of from 0° to 
100°C. 
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Fumaric monoalkyl esters of general formula XXXV where and are 
as defined in relation to formula I are known compounds, or may be prepared 
from known compounds by standard methods. 

Compounds of general formula I in which Y is NR^ and Z is NR^ and 
and R form a bridge may be synthesised in a variety of ways. 

Compounds in which the bridge is represented by the formula -Q^-C(=0)- 
may be synthesised from compounds of general formula I in which Z is NH and 

Y is N-Q -C(=0)-L in which L is a leaving group such as methoxy, ethoxy, 
chloro and Q is as defined above. The reaction is preferably carried out 
in the presence of a strong base such as sodium hydride, suitably in a 
solvent such as THF. Usually, the reaction temperature will be in the 
range of 0° to 80°C, preferably room temperature. They may alternatively 
be synthesised from compounds of general formula (III) in which R^° is a 
leaving group such as I or Br by reaction with an imidazolinedione of 
general formula XXXVI where each of R^^ and R^^ independently represent 
hydrogen or Cj-C^ alkyl. The reaction is carried out in an organic solvent 
such as N,N-dimethylformamide or tetrahydrofuran, in the presence of a 
strong base such as sodium hydride. 

Compounds in which the bridge is represented by the formula 
-C(=0)-C(=0)- or -C(=0)-q2.C-(=0)- may be synthesised from compounds of 
general formula I in which both Y and Z are NH by reaction with a compound 
of formula LC(=0)-C(=0)L or LC(==0)-q2-C(=0)L in which and L are as 
defined above. The reaction may be carried out in an organic solvent such 
as toluene at a temperature of from 30° to 120^C. Often., the reaction will 
be conducted at a temperature of about 80°C. 

Compounds in which the bridge is represented by the formula -HC=CH- 
may be synthesised from compounds of general formula I in which Z is NH and 

Y is NCH2CHL2, wherein L is a leaving group as defined above. The reaction 
may be carried out in a solvent such as THF under acidic conditions which 
may be provided by the presence of an aqueous inorganic acid such as 
hydrochloric acid. The reaction temperature may be frorn 5° to 50°C but 
will, in most cases, be room temperature. 

Compounds of general formula I in which the bridge is represented by 
the formula -CH=CH- may be converted to compounds of general formula I in 
which the bridge is represented by CH2-CH2 by reduction, for example 
hydrogenation over a palladium or platinum catalyst. Catalytic 
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hydrogenations may be carried out in a solvent such as ethyl acetate. The 
reaction usually proceeds at an acceptable rate at room temperature and at 
a pressure of from 1 to 5 bar. 

Compounds in which the bridge is represented by the formula -C(=0)CH2- 
may be synthesised from compounds of general formula I in which Y and Z are 
both NH by reaction with CHO-CHO. The reaction may be conducted under 
acidic conditions which may be provided by the presence of a catalytic 
amount of. for example, £-toluene sulphonic acid. An example of a suitable 
reaction solvent is toluene and the reaction is preferably carried out 
under Dean and Stark conditions at a temperature of from about 80° to 
120°C. typically at 110°C. Similar reaction conditions may also be used 
for the synthesis of compounds of general formula I in which the bridge is 
represented by the formula -CH2-OCH2-. However, in this case, 
paraformaldehyde is used in place of the CHO-CHO. This particular reaction 
may be adapted by those skilled in the art for the synthesis of other 
bridged compounds. 

Compounds of general formula I may be converted to other compounds of 
general formula I, for example by varying the substituents on the group A. 

Compounds of general formula I in which X is CR^R^, Y and Z (if 
present) are other than S and A is a phenyl group having a substituent 
OR , wherein R is C^-C^ alkyl or haloalkyl. may be converted into 
compounds of general formula I in which the phenyl ring is disubstituted 
and wherein the second substituent is a halo, particularly a chloro, group 
by treatment with a halogenating agent such as N-chlorosuccinimide in a 
solvent such as N,N-dimethylformamide (DMF) . The reaction may be carried 
out at a temperature of from 15° to 80°C, more usually at from 20° to 60°C. 
When the group OR^® is at the 3-position. the major product of the reaction 
is usually the 3.4-substituted compound with the 3,6-substituted compound 
being the minor product. 

Compounds of general formula I wherein X is CR^R^, Y and Z (if 
present) are other than S and the group A is a phenyl group with an S(C -C 
alkyl) or S(Cj-C^ haloalkyl) substituent may be oxidised to give compounds 
of general formula I with the corresponding sulfoxide substituent on the A 
group. The oxidation may be carried out using, for example, one equivalent 
of an agent such as metachloroperbenzoic acid (MCPBA) in a halogenated 
solvent, for example chloroform. The reaction is preferably conducted at a 
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temperature of from 0°C to room temperature. 



A similar process may be used to obtain the equivalent sulfone^ In 
this case, however, two equivalents of MCPBA may be used and the reaction 
mixture is preferably heated to a temperature of from 30^ to 90°C, usually 
to the reflux temperature of the solvent employed. 

The functional groups CO(Z)^ may be inter-converted to different 
functional groups using techniques of esterif ication, transesterif ication, 
hydrolysis and amidation some of which are discussed above. Other such 
methods are standard procedures well known to the skilled chemist. 

Variations of the above procedures will be apparent to the skilled 
chemist as well as alternative processes for preparing the compounds of the 
invention. Other methods for making the compounds of the present invention 
are analagous to the methods described in WO-A-9413652. 

The compounds of formula I above are active as herbicides, and the 
invention therefore provides, in a further aspect, a process for severely 
damaging or killing unwanted plants, which process comprises applying to 
the plants, or to the growth medium of the plants, a herbicidally effective 
amount of a compound of formula I as hereinbefore defined. 

The compounds of formula I are active against a broad range of weed 
species including monocotyledonous and dicotyledonous species. They show 
some selectivity towards certain species; they may be used, for example, as 
selective herbicides in soya, rice and maize crops. The compounds of 
formula I are applied directly to unwanted plants (post-emergence 
application) but they are preferably applied to the soil before the 
unwanted plants emerge (pre-emergence application). 

The compounds of formula I may be used on their own to kill or 
severely damage plants, but are preferably used in the form of a 
composition comprising a compound of formula I in admixture with a carrier 
comprising a solid or liquid diluent. 

Compositions containing compounds of formula I include both dilute 
compositions, which are ready for immediate use, and concentrated 
compositions, which require to be diluted before use, usually with water. 
Preferably the compositions contain from 0.01% to 90% by weight of the 
active ingredient. Dilute compositions ready for use preferably contain 
from 0.01 to 2% of active ingredient, while concentrated compositions may 
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contain from 20 to 90% of active ingred-ient, although from 20 to 70% is 
usually preferred. 

The solid compositions may be in the form of granules, or dusting 
powders wherein the active ingredient is mixed with a finely divided solid 
diluent, e.g. kaolin, bentonite. kieselguhr. dolomite, calcium carbonate, 
talc, powdered magnesia. Fuller's earth and gypsum. They may also be in 
the form of dispersible powders or grains, comprising a wetting agent to 
facilitate the dispersion of the powder or grains in liquid. Solid 
compositions in the form of a powder may be applied as foliar dusts. 

Liquid compositions may comprise a solution or dispersion of an active 
ingredient in water optionally containing a surface- active agent, or may 
comprise a solution or dispersion of an active ingredient in a 
water-immiscible organic solvent which is dispersed as droplets in water. 

Surface-active agents may be of the cationic, anionic, or non-ionic 
type or mixtures thereof. The cationic agents are, for example, quaternary 
ammonium compounds (e.g. cetyltrimethyl ammonium bromide). Suitable anionic 
agents are soaps; salts of aliphatic mono ester of sulphuric acid, for 
example sodium lauryl sulphate; and salts of sulphonated aromatic 
compounds, for example sodium dodecylbenzenesulphonate. sodium, calcium, 
and ammonium lignosulphonate, butyl naphthalene sulphonate. and a mixture of 
the sodium salts of diisopropyl and triisopropylnaphthalenesulphonic acid. 
Suitable non-ionic agents are the condensation products of ethylene oxide 
with fatty alcohols such as oleyl alcohol and cetyl alcohol, or with 
alkylphenols such as octyl- or nonyl- phenol (e.g. Agra! 90™) or 
octyl-cresol. Other non-ionic agents are the partial esters derived from 
long chain fatty acids and hexitol anhydrides, for example sorbitan 
monolaurate; the condensation products of the partial ester with ethylene 
oxide; the lecithins; and silicone surface active agents (water soluble 
surface active agents having a skeleton which comprises a siloxane chain 
e.g. Silwet L77 ). A suitable mixture in mineral oil is Atplus 411F™. 

The aqueous solutions or dispersions may be prepared by dissolving the 
active ingredient in water or an organic solvent optionally containing 
wetting or dispersing agent(s) and then, when organic solvents are used, 
adding the mixture so obtained to water optionally containing wetting or 
dispersing agent(s). Suitable organic solvents include, for example, 
ethylene di-chloride, isopropyl alcohol, propylene glycol, diacetone 
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alcohol, toluene, kerosene, methylnaphthalene, the xylenes and 
t ri ch 1 oroethy 1 ene . 

The compositions for use in the form of aqueous solutions or 
dispersions are generally supplied in the form of a concentrate containing 
a high proportion of the active ingredient, and the concentrate is then 
diluted with water before use. The concentrates are usually required to 
withstand storage for prolonged periods and after such storage, to be 
capable of dilution with water to form aqueous preparations which remain 
homogeneous for a sufficient time to enable them to be applied by 
conventional spray equipments Concentrates conveniently contain 20-90%, 
preferably 20-70%, by weight of the active ingredient(s) • Dilute 
preparations ready for use may contain varying amounts of the active 
ingredient(s) depending upon the intended purpose; amounts of 0.01% to 
10.0% and preferably 0.1% to 2%, by weight of active ingredient(s) are 
normally used. 

A preferred form of concentrated composition comprises the active 
ingredient which has been finely divided and which has been dispersed in 
water in the presence of a surface-active agent and a suspending agent. 
Suitable suspending agents are hydrophilic colloids and include, for 
example, polyvinylpyrrolidone and sodium carboxymethyl cellulose, and the 
vegetable gums, for example gum acacia and gum tragacanth. Preferred 
suspending agents are those which impart thixotropic properties to, and 
increase the viscosity of the concentrate. Examples of preferred 
suspending agents include hydrated colloidal mineral silicates, such as 
montmorillonlte, beidellite, nontronite, hectorite, saponite, and 
saucorite. Bentonite is especially preferred. Other suspending agents 
include cellulose derivatives and polyvinyl alcohol. 

The rate of application of the compounds of the invention will depend 
on a number of factors including, for example, the compound chosen for use, 
the identity of the plants whose growth is to be inhibited, the 
formulations selected for use and whether the compound is to be applied for 
foliage or root uptake. As a general guide, however, an application rate 
of from 0.001 to 20 kilograms per hectare is suitable while from 0.025 to 
10 kilograms per hectare may be preferred. 

The compositions of the invention may comprise, in addition to one or 
more compounds of the invention, one or more compounds not of the invention 
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but which possess biological activity. Accordingly in yet a still further 
embodiment the invention provides a herbicidal composition comprising a 
mixture of at least one herbicidal compound of formula I as hereinbefore 
defined with at least one other herbicide. 

The other herbicide may be any herbicide not having the formula I. It 
will generally be a herbicide having a complementary action in the 
particular application. 

Examples of useful complementary herbicides include: 

A. benzo-2,1.3-thiadia2in-4-one-2,2-dioxides such as bentazone; 

B. hormone herbicides, particularly the phenoxy alkanoic acids such 
as MCPA, MCPA-thioethyl, dichlorprop, 2,4,5-T, MCPB, 2,4-D, 
2,4-DB. mecoprop, trichlopyr, clopyralid, and their derivatives 
(eg. salts, esters and amides); 

C. 1,3 dimethyl pyrazole derivatives such as pyrazoxyfen, pyrazolate 
and benzofenap; 

D. Dinitrophenols and their derivatives (eg. acetates) such as 
dinoterb, dinoseb and its ester, dinoseb acetate; 

E. dinitroaniline herbicides such as dinitramine, trifluralin, 
ethalflurolin, pendimethalin, oryzalin; 

F. arylurea herbicides such as diuron, flumeturon, metoxuron, 
neburon, isoproturon, chlorotoluron, chloroxuron, linuron, 
monolinuron, chlorobromuron, daimuron, methabenzthiazuron; 

G. phenylcarbamoyloxyphenylcarbamates such as phenmedipham and 
desmedipham; 

H. 2-phenylpyridazin-3-ones such as chloridazon and norflurazon; 

I. uracil herbicides such as lenacil, broroacil and terbacil; 

J. triazine herbicides such as atrazine, simazine, aziprotryne, 

cyanazine, prometryn, dimethametryn, simetryne, and terbutryn; 

K. phosphorothioate herbicides such as piperophos, bensulide. and 
butamifos; 

L. thiol carbamate herbicides such as cycloate. vemolate, molinate, 
thiobencarb. butylate*, EPTC*, tri-allate. di-allate. esprocarb,' 
tiocarbazil, pyridate, and dimepiperate; 

M. l,2,4-triazin-5-one herbicides such as metamitron and 
metribuzin; 
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N. benzoic acid herbicides such as 2,3,6-TBA, dicamba and 
chloramben; 

0; anilide herbicides such as pretilachlor, butachlor, alachlor, 

propachlor, propanil, metazachlor, metolachlor, acetochlor, and 
dimethachlor; 

P. dihalobenzonitrile herbicides such as dichlobenil, bromoxynil 
and ioxynil; 

Q. haloalkanoic herbicides such as dalapon, TCA and salts thereof; 

R. di phenyl ether herbicides such as lactofen, fluroglycofen or 

salts or ester thereof, nitrofen, bifenox, aciflurofen and salts 
and esters thereof, oxyfluorfen, fomesafen, chlornitrofen and 

chlomethoxyfen; 

S. phenoxyphenoxypropionate herbicides such as diclofop and esters 
thereof such as the methyl ester, fluazifop and esters thereof, 
haloxyfop and esters thereof, quizalofop and esters thereof and 
fenoxaprop and esters thereof such as the ethyl ester; 

T. cyclohexanedione herbicides such as alloxydim and salts thereof, 
sethoxydim, cycloxydim, tralkoxydim, and clethodim; 

U. sulfonyl urea herbicides such as chlorosulfuron, sulfometuron, 
metsulfuron and esters thereof; benzsulfuron and esters thereof 
such as DPX-M6313, chlorimuron and esters such as the ethyl 
ester thereof pirimisulfuron and esters such as the methyl ester 
thereof, 2-[3-(4-inethoxy-6-iBethyl-l,3,5- 

-triaziTT-zyT)-3^Tnett!yTinreido"sulphonyl) benzoic acid issir€trs such 

as the methyl ester thereof (DPX-LS300) and pyrazosulfuron; 
V. imidazolidinone herbicides such as imazaquin, imazamethabenz, 

imazapyr and isopropyl ammonium salts thereof, imazethapyr; 
W. aryl anilide herbicides such as flamprop and esters thereof, 

benzoyl prop-ethyl , dif lufenican; 
X. amino acid herbicides such as glyphosate and glufosinate and 

their salts and esters, sulphosate and bialaphos; 
Y. organoarsenical herbicides such as monosodium methanearsonate 

(MSMA) ; 

Z. herbicidal amide derivative such as napropamide, propyzamide, 
carbetamide, tebutam, bromobutide, isoxaben, naproanilide and 
naptalam; 
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AA. miscellaneous herbicides including ethofumesate, cinmethylin, 
difenzoquat and salts thereof such as the methyl sulphate salt, 
clomazone, oxadiazon, bromofenoxim, barban, tridiphane, 
flurochloridone, quinchlorac, mefanacet, and triketone 
herbicides such as sulcotrione; 
BB. Examples of useful contact herbicides include: 

bipyridylium herbicides such as those in which the active entity 
is paraquat and those in which the active entity is diquat; 
* These compounds are preferably employed in combination with 
a safener such as dichlorroid. 
The invention is illustrated by the following Examples. The 
abbreviations used in the Examples have the following meanings: 
-THF = tetrahydrofuran 
-DMF = N.N-dimethylforraaraide 
-HPLC = High Performance Liquid Chromatography 

-NMR = Nuclear Magnetic Resonance (performed at 270MHz and in CDC13 as 
solvent unless otherwise stated). The following abbreviations are used to 
indicate the multiplicity of the peaks in the NMR spectrum: s (singlet); d 
(doublet); t (triplet); q (quartet); quin (quintet); m (multiplet); br 
(broad) . 

-ppm = parts per million 

-m.p. = melting point 

-Chromatography on columns of silica gel, unless specified 

-Solutions dried over magnesium sulfate, unless specified 

-Solutions were concentrated under reduced pressure 

-IR spectrum: infra-red absorption spectrum. 

-MS: mass spectrum 

-GC: gas chromatography 

-TLC: thin layer chromatography 

-b.p: boiling point 
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EXAMPLE 1 Preparation of Compound 1: 5-t-Butylcarbainoylainino-3-(3-tri- 
f 1 uoromethy 1 ) phenyl -4-th1 azol i di none . 

Step 1 Preparation of 3-(3-trif luoromethyl)phenyl-4-thia2olidinone 

A stirred solution of 3-trifl uoromethy] aniline (43.50g) in toluene (275ml) 
was treated with thioglycolic acid (24.90g). After 10 minutes, the 
solution was treated dropwise with 37% aqueous formaldehyde (20.8m1), 
followed by p-toluenesul phonic acid (30mg). The mixture was then heated 
under reflux, and water was collected in a Dean and Stark apparatus. After 
23.5ml of water had been collected, the mixture was cooled, extracted with 
ether (2xl00ml) and the combined extracts washed with saturated aqueous 
sodium bicarbonate solution (100ml) and dried (MgSO^) . Evaporation under 
reduced pressure left a yellow oil, which afforded the title compound as a 
white solid on trituration with hexane, yield 44.50g, mp 59-60°C. 

nmr (CDCI3): 8 3.75 (2H, s), 4.85 (2H, s), 7.47-7.58 (2H, m) , 7.68-7.76 
(2H, m). 

Step 2 Preparation of 5-chloro-3-(3-trif 1 uoromethy!) phenyl -4- 
thi azol idi none. 

A stirred solution of 3-(3-trif luoromethyl)phenyl-4-thiazolidinone 
(prepared as in Step 1 above) (10 .OOg) in dichloromethane (ISOml) was 
cooled in an ice bath. A stream of nitrogen was bubbled through the 
solution, and a solution of sulphuryl chloride (5.47g) In dichloromethane 
(5ml) was added dropwise. After the addition the solution was allowed to 
warm to room temperature, and was stirred for a further 1 hour whilst 
maintaining the nitrogen flow. The solution was evaporated under reduced 
pressure to leave the product as a solid residue. This product was used 
directly in subsequent reactions. 

nmr (CDCI3): 54.72(lH,d); 5.24(lH,d); 5.77(lH,s); 7.50-7.61(2H,m) ; 
7.70-7.82(2H,m) . 
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Step 3 Preparation of 5-azido-3-(3-trifluoromBthyl)phenyl-4- 
thiazolidinone. 

A stirred solution of 5-chloro-3-(3-trifluoromethylphenyl)-4-thiazolidinone 
from Step 2 (3.80g) in dimethyl formainide (40inl) was treated with sodium 
azide (0.88g). After stirring for 10 minutes brine was added, and the 
resulting mixture was extracted with diethylether (2x50ral). The combined 
ether extracts were washed with brine, dried (MgSO^) and evaporated in 
vacuo to leave a brown oil. This was separated by silica gel 
chromatography, eluting with ethyl acetate/hexane mixtures, to afford the 
title compound, yield 3.60g. 

NMR (CDCI3): 8 4.73(lH,d); 5.07(lH,d); 5.40(lH.s); 7.51-7.60(2H.m) ; 
7.59-7.77(2H,m) . MS: m/e 288(M''). 

lteE_4 Preparation of 5-amino-3-(3-trifluoromethyl)phenyl-4-thiazolidinone 

A solution of 5-azido-N-trifluoromethyl)phenyl-4-thiazolidinone (prepared 
as in Step 3) (l.OOg) in triethylamine (1.4ml) was stirred under a nitrogen 
atmosphere, and treated with 1,3-propanedithiol (l.OOral). The mixture was 
stirred for a further 1 hour, and was then dissolved in diethyl ether. 
This solution was washed with brine, dried (MgSO^) and evaporated in vacuo 
to leave an oil. This was separated by silica-gel chromatography eluting 
with ethyl acetate/hexane mixtures, to afford the title compound as a 
colourless oil which slowly crystallised on standing, yield 0.77g. NMR 
(CDCI3): 5 2.12(2H.broad s), 4.72(lH,d); 4.83(lH.d); 5.08(lH.s); 
7.49-7.60(2H,m); 7.70-7.79(2H,ro) . 

Step 5 Preparation of 5-t-butyl carbamoyl ami no-3-(3-trifluoromethyl) 
phenyl -4-thiazolidinone 

A stirred solution of 5-amino-3-(3-trif luoromethyl)phenyl-4-thiazolidinone 
from Step 4 (0.655g) in triethylamine (0.38ml) was treated with t-butyl 
isocyanate (0.272g). After stirring for a further 30 -minutes, the solid 
was broken up under hexane, and filtered off to leave an off-white solid, 
which was recrystallised from toluene. The resultant solid was added to 
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Chloroform (40nil), and the mixture was heated to reflux when the insoluble 
material (A) was filtered off. On cooling the filtrate, a precipitate 
formed, which was filtered off (B) . Solid samples (A) and (B), the title 
compound, were combined, yield 0.249g, m.p. 203-204»C. NMR (CDClj): 8 
1.30(9H.s); 4.78(lH.d); 4.89(lH,d); 5.53{lH.s); 5.73(lH,d); 6.42(lH,d); 
7.45-7.58(2H,m); 7.59(lH,d); 7.82(lH.d). 

The procedures described in Steps 3 to 5 were also used to prepare 
Compounds 28 (m.p. 175-176°C) , 53 (m.p. 175-176. 5°C) and 55 (m.p. 
155-157°C) of Table I. 

EXAMPLE 2 Preparation of Compound 2: 5-Isopropy1oxycarbonylamino-3-(3- 
-t r1 f 1 uoromethy 1 ) phenyl -4- thi azol i d1 none 

A solution of 5-amino-3-{3-trif luoromethyl)phenyl-4-thia2olidinone 
(prepared as in steps 1 to 4 of Example 1) (0.655g) in dry toluene (2.5ml) 
was stirred under a nitrogen atmosphere, and treated with tri ethyl amine 
(0.38ml). The resultant solution was cooled to O'C, and a solution of 
isopropyl chloroforraate in toluene (l.OM; 2.5ml) was added. A precipitate 
began to form. The mixture was allowed to warm to- room temperature, and 
the precipitate was filtered off and dried to afford the title compound as 
a white solid, yield 0.350g. m.p. 187-188»C. ^ NMR (CDCI3): 5 1.23(3H,d); 
1.25(3H,d); 4.78(lH,d); 4.87-5.00(2H,ro) ; 5.61 (2H,s); 7.49-7.59(2H,m); 
7.67-7.80(2H.m). MS: m/e 348 (M*). 

EXAMPt,E 3 Preparation of Compound 3: 5-t-Butanoy1am1no-3-(3-tri- 
f 1 uoromethy 1 ) phenyl -4-th1 azol i d1 none 

A stirred solution of 5-amino-3-(3-trifluoromethyl)phenyl-4-thia2olidinone 
(prepared as in steps 1 to 4 of Example 1) (0.800g) in toluene (5ml) was 
treated sequentially with tri ethyl amine (0.42ml) then pivaloyl chloride 
(0.37ml). The mixture was stirred for 4 hours, then the precipitate was 
filtered off. This was recrystall ised from chloroform/petrol to remove 
tri ethyl ammonium hydrochloride, and the material from the mother liquors 
was recrystall ised from chloroform/ petrol to afford the title compound as a 
white solid, yield 0.285g, m.p. nS-m^C. NMR (CDCI3): 5 1.24(9H,s); 
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4.78(lH,d); 4.97(lH,d); 5.62(lH.d); 6.58(lH.d); 7.47-7.58(2H,in); 
7.71(lH,m); 7.78(lH.s). 

EXAMPLE 4 Preparation of Compound 4: 

5-t-Butanoy1 oxy-3- (3-trif luoromethy 1 ) phenyl -4-thi azol idi none . 

Step I Preparation of 5-hydroxy-3-(3-trif luoromethyl) phenyl - 
-4-th1azo1idinone 

A stirred solution of 5-ch1oro-3-(3-trifluoromethyl)phenyl-4-thiazolidinone 
(from Step 2 of Example 1) in tetrahydrofuran (lOOrol) was treated with 
aqueous sodium bicarbonate solution (100ml), and the mixture was stirred 
vigorously for 3 hours. The organic layer was separated, diluted with 
ethyl acetate (SOrol), washed with brine (50ml). then dried (MgSO^) . 
Evaporation of the solvent under reduced pressure left a gum. Trituration 
with hexane afforded a buff solid, which was recrystallised from ethyl 
acetate/hexane to give the title compound as a white crystalline solid, 
yield 7.08g, mp 87-88''C. NMR (CDClj): 8 4.70(lH,d); 5.00(lH.d); 
5.74(lH,s); 7.48-7.59(2H,m) ; 7.64-7.76(2H,m) . 

StgP 2 Preparation of 5-t-Butanoyloxy-3-(3-trif luoromethyl )- 
pheny 1 -4- th i azo 1 i d i none . 

A stirred solution of 5-hydroxy.3-(3-trif luororaethyl)phenyl-4-thia2olidione 
from Step 1 (O.llOg) in chloroform (lOml) was cooled to 0"C and treated 
with triethylamine (0.056ml) followed by pivaloyl chloride (0.052ml). The 
mixture was stirred for 3 hours, then washed with 2M hydrochloric acid and 
saturated sodium bicarbonate, then dried (MgSO^) . Evaporation of the 
solvent in vacuo left the title compound as a clear gum. yield O.lZlg. 
NMR (CDCI3): 8 1.25(9H,s); 4.69(lH.d); 5.12(lH.dd); 6.18(lH.d); 
7.49-7.61 (2H,m); 7.73-7.80(2H,m) . 
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EXAMPLE 5 Preparation of Compound 5: 

5-(3,3-Dimethylbutanoyloxy)-3-(3-trifluoromethyl)phenyl-4-thia2olidinone 

By a procedure similar to that described in Example 4 but using 
5-hydroxy-3-(3-trifluoroniethyl) phenyl -4-thiazolidi none (prepared as in Step 
1 of Example 4) (O.ZOOg), 3,3-dimethylbutanoyl chloride (0.106ml). 
triethylamine (0.106ml) and dichloromethane (10ml) as solvent, the title 
compound was obtained as a clear gum, yield 0.257g. NMR (CDCI3): S 
1.07(9H.s); 2.31(2H,s); 4.70(lH,d); 5.09(lH,dd) ; 6.12(lH,d); 

7 . 49- 7 . 59 (2H . m) ; 7 . 72-7 . 79 (2H , m) . 

The procedure of this example was also used for the synthesis of Compounds 
29 (m.p. 138-139°C), 51 (m.p. 66.5-68.5°C) . 54 (m.p. 135-136°C), 63 (gum). 
72 (gum). 89 (m.p. 72-73°C) . 96 (m.p. 115-116°C). 97 (m.p. 87-88°C) , 102 
(m.p. 69-71°C). 103 (m.p. 91-93°C). 104 (gum). 110 (gum), 113 (solid gum), 
123, 125, 126 305, 306, 307. 310. 313, 322, 324 and 325 of Table 1. 
EXAMPLE 6 Preparation of Compound 6: M-t-Butyl-[3-(3.trif1uoromethy1) 
phenyl -4-thiazol i di none-5-yl] acetami de 

StgaJ. Preparation of [3- (3-trifl uoromethyl) phenyl -4-th iazolidi none-5- 
yl]acetyl chloride. 

2- [3- (3-t ri f 1 uoromethyl phenyl ) -4-thi azol i di none-5-y 1 ] aceti c acid (1 . 45g) 
(prepared as in Example 14 below) was placed in a flask equipped with a - - 
stirrer bar, a reflux condenser and a silica gel drying tube. Thionyl 
chloride (2.25ml) was added and the reaction mixture taken slowly to 
reflux. After 1.5 hours at reflux, the dark coloured reaction mixture was 
allowed to cool to room temperature and the excess thionyl chloride was 
removed under reduced pressure to give the crude acid chloride as a dark 
oil. NMR (CDCI3): S 3.55(lH,dd); 3.74(lH,dd) ; 4.29(lH,ra); 4.82(2H,m); 

7.50- 7.75(4H,m). IR (film): 1790cm"^ 1690cm"^ 

Step 2 Preparation of N-t-Buty 1- [3- (3-trifl uoromethyl) phenyl -4- 
th i azol i di none-5-yl ] acetami de . 

The crude acid chloride from Step 1 was dissolved in dry dichloromethane 
(30ml) and was stirred at 0*C. t-Butylamine (1.05ml) was then added. Much 
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fuming occurred and the reaction mixture was allowed to stir at room 
temperature overnight. The following day, a further portion of 
t-butylamine (0.5ml) was added and after 1 hour, the reaction mixture was 
diluted with dichloromethane and washed successively with 2M aqueous HCl. 
sat. NaHC03 (aq) and water. The organic layer was dried (MgSO.) and 
evaporated jji jjacufl to give the crude product as a brown solid. 
Purification by flash chromatography on silica, eluting with ethyl acetate 
in hexane (a gradient of 35% to 40% ethyl acetate), gave a yellow solid 
which was recrystallised from ethyl acetate/hexane to give the pure title 
compound as a light yellow solid (0.56g) m.p. 144.5-145.5''C. NMR 
(CDCI3): 5 1.35(9H.s); 2.69(lH.dd). 2.98(lH.dd); 4.29(lH.m); 4.80(2H,m); 
5.52(lH.brs); 7.53(2H,ro); 7.74(2H,m). M.S. m/e. 

EXAMPLE 7 Preparation of Compound 7: t-Butyl [l-(3-trifluoromethyl) 
phenyl-2-pyrrol1dinone-3-y1]acetate 

^tss_L Preparation of l-(3-trifluoromBthy1)phenyl-2-pyrrolidinone-3- 
carboxylic acid 

A suspension of 6.6-dimethyl-5.7-dioxaspiro[2.5]octane-4.8-dione (prepared 
as described in Organic <;vnthp«;»c volume 60, p66-68) (S.OOg) in 3- 
trifluoromethylaniline (8.05g) was stirred at room temperature for 24 
hours. The mixture was filtered, and the insoluble solid was washed with 
chloroform. The combined filtrates were washed with 2N hydrochloric acid, 
brine and then dried (MgSO^). Evaporation of the solvent under reduced 
pressure left a brown solid, which was recrystallised from 
chloroform/hexane to give the product as a white, crystalline solid, yield 
4.10g, mp 135-136°C (dec). 

nmr (CDClj) : S 2.47-2.67 (2H. m) , 3.70 (IH. t) , 3.92-4.01 (2H. m). 7.00 
(broad). 7-45-7.60 (2H. m). 7.81-7.90 (2H. m) 

5t£E_2 Preparation of l-(3-trifluoromethyl)phenyl-2-pyrrolidinone 

l-(3-trifluoromethyl)phenyl-2-pyrrolidinone-3-carboxylic acid from Step 1 
(3.60g) was heated to its melting point, and heating was continued until 
effervescence ceased (ca 50 minutes). The melt was cooled, dissolved in 
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diethyl ether, and treated with decolourising charcoal. The charcoal was 
filtered off, and the solvent was removed under reduced pressure to leave a 
solid residue. This was recrystal 1 ised from hexane to give the product as 
colourless needles, yield 2.20g, mp 67-68^C. 

nmr (CDCI3): 82.19 (2H, quin), 2,62 (2H, t), 3.89 (2H, t). 7.35-7.53 
(2H. m). 7.81-7.93 (2H, m) 
MS: m/e 229 (M*) 

Step 3 Preparation of t-Buty l-[l-(3-tri fluoromethyl) phenyl -2- 
pyrrol i di none-3-y1] acetate 

A solution of lithium hexamethyldisi lazide (7.86ral, l.OM) in THF was added 
vja. syringe to l-(3-Trif luoromethyl) phenyl -2-pyrrolidi none from Step 2 
(1.5g) in THF (15ml) at -78'*C under a nitrogen atmosphere. The yellow 
solution was stirred at -78**C for 30 minutes, followed by rapid addition of 
t-butylbromoacetate {1.58ml ) via syringe. After 20 minutes, the reaction 
was allowed to warm slowly to room temperature before pouring into water 
(100ml) and extracting with ethyl acetate (2xl00ml). The combined extracts 
were washed with brine (lOOml), dried (Na2S0^) and: evaporated in vacuo . 
Purification of the residue by flash chromatography on silica, eluting with 
40% ethyl acetate in hexane, gave the title compound as a yellow oil 
(0.91g). NMR (CDCI3): h 1.46(9H,s); 1.94(lH.m); 2.48(lH,dd) overlapping 
2.49(lH,m); 2.89(lH.dd); 3.13(lH,m); 3.84(2H,m); 7.39(lH.d); 7.49(lH,dd) ; 
7.89(lH,s) overlapping 7.90(lH,d). M.S. m/e 344 (MH*) . 

EXAMPLE 8 Preparation of Compound 8: N-t -Buty 1 (3- trif luoromethyl) 
phenyl -2-pyrrol 1 di none-3-y1] acetamide 

Oxalyl chloride (0.127ml) was added via syringe to a suspension of 
2-[l-(3-trifluoromethyl)phenyl-2-pyrrolidinone-3-yl] acetic acid (O.SBOg) 
(prepared as in Example 13 below) in chloroform (15ral) at room temperature. 
Dimethyl formamide (1 drop) was added and stirring continued for 90 minutes 
during which time the effervescence stopped and the solid dissolved. 
t-Butyl amine (0.41ml) was added dropwise at 0**C causing an instant 
precipitate. The reaction mixture was diluted with chloroform (100ml) and 
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washed with water (lOOml), dried over tia^SO^ and evaporated in vacuo . 
Purification by flash chromatography on silica, eluting with ethyl acetate 
gave the amide contaminated with a little of the starting acid. The solid 
was dissolved in ether (100ml) washed with sat. NaHCOj (aq) (SOral), dried 
(H&^SO^) and evaporated in vacuo to give the pure title compound (0.270g) 
as a colourless crystalline solid, ra.p; . 127-129'C. NMR (CDCU): 8 
1.33(9H.s); 1.99(lH.m); 2.37(lH.dd); 2.51(lH.m); 2.71(lH.dd); 3.05(lH,m); 
3.83(2H.m); 5.98(lH,brs) ; 7.41(lH.d); 7.49(lH,t); 7.87(lH,d) overlapping 
7.89(lH,s). M.S.; m/e 342 (M*). 

The procedure^of this example was also used in the synthesis of Compound 16 
(m.p. 128-129°C). Compound 22 (m.p. 137-138°C), Compound 23 (m.p. 110°C) 
and Compound 31 (m.p. 87-90°C) of Table 1. 

^^^'^P'-^ ? Preparation of Compound 9: 3-(2-Pyrrolylcarbonyloxy)-l- 
(3-tri f luoromethyl )pheny1 -2-pyrro1 idinone 

S£g2_L Preparation of 3-hydroxy- l-(3-trif luoromethyl ) phenyl -2- 
pyrrol idinone 

A stirred solution of l-(3-trifluororaethyl)phenyl-2-pyrrolidinone (prepared 
as in Steps 1 and 2 of Example 7 above) (l.lOg) in dry tetrahydrofuran 
(5ml) was cooled to -70°C under a nitrogen atmosphere, and a solution of 
lithium hexamethyldisilazide in hexane (l.OM, 4.9ml) was added dropwise. 
The resultant pale yellow suspension was then treated with a solution of N- 
toluenesulphonyl-3-phenyloxa2iridine (prepared as described in Journal of 
Orqanic Chemistry . (1988). 53, 2087) (2.00g) in dry tetrahydrofuran (5ml). 
The resultant pale yellow solution was allowed to wann to room temperature, 
and was then quenched with water and acidified to pH5 using 2M hydrochloric 
acid. The mixture was extracted with diethyl ether (x2). and the combined 
extracts were washed with water, dried (MgSO^) and evaporated under reduced 
pressure to leave an oil. Purification by silica gel chromatography, 
eluting with ethyl acetate/hexane mixtures, afforded the title compound as 
a clear gum, yield 0.26g. 
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nmr (CDClj): 81.62 (IH, broad s); 2.12(1H, m); 2.63(1H, m); 3.72-3.90 
(2H, m); 4.51(1H, m); 7.39-7. 58(2H, m); 7.77-8.02(2H, m) . 
MS: m/e 245 (M*) 

Step la Alternative Preparation of 3-hydroxy-l-(3-trif luoroinethyl)phenyl-2- 
-pyrrolidinone 

Alpha-hydroxy-delta-butyrolactone (2.04g) and 3-trifluoromethyl aniline 
(2.74ml) were heated without solvent to lOO'^C with stirring. After 4 
hours, the temperature was raised to 150**C (oil bath temperature) and 
stirring was continued for a further 20 hours. After cooling, the dark red 
liquid was taken up in dichloromethane (5ml) and applied to a silica flash 
column. Elution with ethyl acetate in hexane (a gradient of 40-60% ethyl 
acetate) gave the title compound as a pale orange crystalline solid 
(2.42g). 

Physical data identical to that observed for the material prepared in Step 
1. 

Step lb Further alternative route for the preparation of 
3-hydroxy-l(3-trifluoromethylphenyl)pyrrolidin-2-one 

i) Preparation of 4-chloro-2-hydroxy-N(3-trifluoromethylphenyl)butanamide 
Titanium tetrachloride (11.0ml, l.OM solution of dichloromethane) was 
added dropwise to a stirred solution of 3-hydroxytetrahydrofuran-2-one 
(l.Og) and 3-trif luoromethylanine (l.SBg) in dry 1,2-dichloroethane (20ml). 
After the initial exotherm had subsided, the mixture was heated under 
reflux for five hours, cooled and stirred vigorously for thirty minutes 
with an aqueous solution of ethylenediaminetetraacetic acid. It was then 
extracted several times with dichloromethane. The extracts were washed 
with hydrochloric acid (2M) and brine, dried over magnesium sulphate and 
evaporated under reduced pressure. The residue was chroraatographed on 
silica, using dichloromethane^ethanol (49:1) to give the title compound 
(0.63g, m.p. 98-100**C). NMR (CDCI3): 8 2.2(lH,m); 2.5(lH,m); 3.35(lH,bd); 
3.8(2H,m); 4.5(lH,ro); 7.4(2H,m); 7.75(lH,d); 7.9(lH,s); 8.7(lH,bs). 
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The corresponding diol (O.OSg) was also obtained as a colourless gum. 
It too can be conceived of as an intermediate. The use of other Lewis 
acids gave similar results: aluminium chloride gave chloride-diol (1:4), 
stannic chloride and titanium tetraisopropoxide gave diol, zinc chloride 
gave chloride-diol (1:2) and magnesium bromide have bromide-diol (9:1). 

ii) Preparation of 4-bromo-2-hydroxy-N(3-trifluoromethylphenyl)butanamide. 
Boron tribromide (11.0ml, l.OM solution in dichloromethane was added 

dropwise to a stirred solution of 3-hydroxytetrahydrofuran-2-one (l.Og) and 
3-trifluoroinethyl phenyl aniline (1.58g) in 1,2-dichloroethane (20ml). The 
mixture was stirred overnight at room temperature, poured on to water and 
extracted with dichloromethane. The extracts were washed with hydrochloric 
acid (2M) and brine, dried over magnesium sulphate, and evaporated under 
reduced pressure. The residue was chromatographed on silica, using 
dichloromethane ethanol (49:1) as eluant, to give the title compound 
(0.74g, m.p. 67-69-C) . NMR {CUCl^): 8 2.3(lH,m); 2.5(lH.m); 3.5(lH,bs); 
3.6(2H,dd); 4.5(lH,dd); 7.4(2H,ra); 7.7 (lH,d); 7.9(lH,s); 8.7(lH,bs). MS: 
M* 325, 327. 

iii) Preparation of 3-hydroxy-l(3-trifluoromethylphenyl)pyrrolidin-2-one. 
Sodium hydride (0.016g, 60% suspension in mineral oil) was added to a 

stirred solution of the substrate (O.lOg, prepared as described in Step (i) 
above) in dry tetrahydrofuran (10ml), whilst maintaining the temperature 
below 5'C. The mixture was stirred for fifteen minutes, diluted with water 
and extracted with dichloromethane. The extracts were washed with brine, 
dried over magnesium sulphate, and evaporated under reduced pressure to 
give the title compound (O.OSg). NMR (CDClj) : 5 2.1(lH,m); 2.6(lH,m); 
3.4(lH,bs); 3.75(2H,m); 4.5(lH,t); 7.4(2H,ra); 7.8(2H,m). This material was 
identical to that prepared by an alternative method in W094/ 13652, 
Preparative Example 42, Step 3. 

The bromoalcohol , prepared as described in Step (ii) above, can be 
used in similar fashion. 
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Step 2 Preparation of 2-Pyrrole carboxylic acid chloride. 

Oxalyl chloride (0.48inl) was added to a suspension of 2-pyrrole carboxylic 
acid (0.45g) in chloroform (10ml) at room temperature. After 2 hours, 
effervescence had ceased and the solvent was evaporated in vacuo to give a 
solid. Trituration with hexane left the crude crystalline acid chloride 
which was used directly. 

Step 3 Preparation of 3-(2-Pyrrolylcarbonyloxy)-l-(3-trif luoromethyl)- 
pheny 1 -2-py rrol i d i none . 

2-Pyrrole carboxylic acid chloride from Step 2 (0.25g) was dissolved in 
dichloromethane (10ml) along with 3-hydroxy-l-(3-trif luoro- 
methyT)phenyl-2-pyrrolidinone (0.38g) from Step 1. Triethylamine (0.26ml) 
was added. The solution turned reddish-orange and was left stirring 
overnight at room temperature. After diluting with dichloromethane 
(100ml), the solution was washed with sat. NaHCO^ (aq) (2x50ml), brine 
(50ml), dried (Na2S0^) and evaporated. Purification of the residue by 
flash chromatography on silica, eluting with 30% ethyl acetate in hexane, 
gave a pale yellow oil which crystallised. Re-crystallisation from ethyl 
acetate/hexane gave the pure title compound (0.21g) as colourless crystals, 
m.p. 127.5-128''C. NMR (CDClg): 8 2.30(lH,m); 2.81(lH,m); 3.94{2H,m); 
5.68(lH,t); 6.30(lH.m); 7.00(lH,ra); 7.04(lH,m); 7.45{lH,d); 7.53{lH,t); 
7.94(lH,d) overlapping 7.95(lH,s)i 9.20(lH,brs). 

EXAMPLE 10 Preparation of Compound 10: 3- (t-Butyl carbamoyl -N- 
nethy1)a]nino-l-(3-trif1uoromethy1)phenyl-2-pyrro1idinone. 

Step 1 Preparation of 3-bromo-l-(3-trif luoromethyl)phenyl-2-pyrrol idinone 

A 200ml 3 necked flask was equipped with stoppers, dropping f unel , 
thermometer, nitrogen bubbler and magnetic stirrer. The flask was charged 
with 15. Og of l-(3-trif luoromethyl)phenyl-2-pyrrolidinone (prepared as 
described in Steps 1 and 2 of Example 7), phosphorus tribromide (1.0ml) and 
chlorobenzene (65ral). This v/as heated to lOS^'C. The dropping funnel was 
charged with bromine (10.6g) and this was added over a 70 minute period. 
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After 165 minutes, the reaction was cooled and left at room temperature for 
16 hours. Tic indicated incomplete reaction, so the mixture was heated to 
105°C and a further quantity of bromine (0.73g) added. After 100 minutes, 
the reaction was cooled and washed with 75% NagSgOj solution (3x25ral). 
dried over MgSO^ and evaporated to give 17. 7g of material which 
crystallised. The solid was recrystallised twice from 25ml of methanol 
giving the pure title compound as a crystalline solid (9.0g), mp 82-87"C. 

StgP la Alternative Preparation of 3-brorao-l-(3-trifluoromethyl)- 
phenyl-2-pyrrolidinone 

By a procedure similar to that of Example 68 below, but using 
3-trifluoromethylaniline. were prepared successively 2.4-dibromo- 
N(3-trifluoromethyl phenyl )butanamide and 3-bronio-l(3-trifluoromethyl- 
phenylpyrrolidin-2-one). The latter compound was identified by an NMR 
spectrum which was identical to that of the product of Step 1 above. 

SlfiB_E Preparation of 3-(t-Butylcarbamoyl-N-methyl)amino-l-(3- 
tri f 1 uoromethy 1 ) phenyl -2-pyrrol idinone . 

Methylamine gas was bubbled through a solution of 3-brc»io-l-(3. 
trifluoromethyl)phenyl -2-pyrrol idinone (0.20g) from Step 1 in THF (25ml) at 
O^C. After 15 minutes the reaction was allowed to warm to room 
temperature. After 1 hour, with methylamine still bubbling through the 
solution, tic showed no remaining bromide. The solvent was evaporated in 
vacuo and the residue re-dissolved in dichloromethane (10ml). 
t-Butylisocyanate (0.22ral) and triethylamine (0.27ml) were added and the 
yellow solution was stirred overnight at room temperature. The solvent was 
then evaporated in ^lasyo and the residue purified by flash chromatography 
on silica, eluting with 50% ethyl acetate in hexane. The title compound 
was obtained as a colourless solid (0.185g). NMR (CDCI3): S 1.37{9H,s); 
2.14(lH.m); 2.49(lH.m); 2.85(3H.s); 3.82(2H,m); 4.44(lH,brs); 5.23(lH.dd) ; ' 
7.40(lH,d); 7.49(lH,t); 7.91{lH,d) overlapping 7.92(lH,s). MS m/e 357(M*). 

The procedure of this example was also used in the synthesis of Compounds 
20 (m.p. 145-147°C), 36 (m.p. 132-133°C) . 37 (using phenyl i socyanate in 
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place of t-butylisocyanate), (m.p. 167-169^0, 43 (m.p. 127-128°C), 44 
(m.p. 136-137^0, 52 (m.p. 135. 5-136. 5°C) , 60 (m.p. 134-135°C), 70 (m.p. 
133-135°C), 71 (m.p. 122-123^0. 124 and 282 of Table 1. 

EXAMPLE 11 Preparation of Compound 11: N-(3-Hethylisoxazol-5-yl)- 
[1- (3-t ri f 1 uoromethy 1 ) phenyl -2-pyrrol i d1 none-3-y1] acetami de . 

Oxalyl chloride (0.127ml) was added to a suspension of 
[l-(3-trifluoromethyl)phenyl-2-pyrrolidinone-3-yl]acetic acid (prepared as 
in Example 13 below) (0.38g) in chloroform (6ml) at room temperature. 
Dimethyl formamide (1 drop) was added, causing effervescence. After 2 
hours, the reaction was cooled to 0**C and 5-amino-3-methylisoxa2ole (0.14g) 
was added, followed by tri ethyl amine (0.36ml). The reaction darkened and a 
brown solid appeared. After 6 hours, the mixture was poured into ethyl 
acetate (100ml) and washed with sat. NaHC03 (aq) (100ml), brine (100ml) and 
IN HCl (aq) (50ml) brine (100ml) and then dried (NagSO^) . Evaporation of 
the solvent in vacuo and purification of the residue by flash 
chromatography on silica, eluting with ethyl acetate/hexane (a gradient of 
40-50% ethyl acetate) gave the crude product. Recrystallisation from ethyl 
acetate/hexane gave the title compound (0.14g) as a colourless solid, m.p. 
182-183^C. 

nmr (CDClj) : 1.91-2.06(lH,m); 2.26(3H,s); 2.49-2,63(lH,m) ; 
- 2.67(lH,dd); 3.01(lH,dd); 3.10-3.24(lH,m); 3.83.4.00(2H,s); 7.46(lH,br d) ; 
7.54(lH,br t); 7.84(lH.br s), 7.92(lH,br d). 

EXAMPLE 12 Preparation of Compound 12: 2- ([l-(3-trifl uoromethy!) 
phenyl -2-pyrrol i di none-3-y 1] acetyl amino) -2 , 2-dimethy1 ethanol 

Oxalyl chloride (G.190ml) was added to a stirred suspension of 
[l-(3-trif luoromethyl)phenyl-2-pyrrolidinone-3-yl]acetic acid (prepared as 
in Example 13 below) (0.570g) in chloroform (10ml) at room temperature. 
Dimethyl formamide (1 drop) was added and stirring continued for 2 hours. 
The solvent was evaporated in vacuo and the residue re-dissolved in 
dichloromethane (20ml) and cooled to O^C. Triethylamine (0.55ml) was 
added, followed by 2-amino-2,2-dimethyl ethanol (0.55ml) and the mixture was 
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stirred at 0°C for 1 hour before allowing to warm to room temperature. The 
reaction was diluted with ethyl acetate (100ml) and washed with water 
(2x50ml). brine (SOml), dried (Na2S0^) and evaporated. The residue was 
purified by flash chromatography on silica, eluting first with ethyl 
acetate and then with 5% methanol in ethyl acetate to give the title 
compound as a yellow gum. NMR (CDCI3): S 1.30(6H,s); 1.90-2.05(lH,ni) ; 
2.48(lH,dd); overlapping 2.49(lH,in); 3.04-3.15(lH.m); 3.53(1H. v broad d); 
3.57(brd), 3.78-3.94(2H,m); 4.72(1H, brm); 6.44(lH,brs) ; 7.42(lH,d); 
7.50(lH,t); 7.85-7. 90(2H,ro). 

The procedure of this example was also used in the synthesis of Compounds 
26 (m.p. 128-13 1°C), 27 (oil). 30 (oil) and 33 (oil) of Table 1. 

EXAMPLE U Preparation of Compound 13: [l-(3-trifluoroinethyl)phenyl- 
2-pyrrDlidinone-3-yl] acetic acid. 

Trifluoroacetic acid (1ml) was added to a solution of t-Butyl-[l- 
(3-trifluoroinethyl)phenyl-2-pyrro1idinone-3-yl] acetate (prepared as 
described in Example 7) (0.70g) in dichloromethane (10ml) at room 
temperature. The yellow solution was stirred for 24 hours and the solvent 
then evaporated in vacuo. Trituration of the residue with ether/hexane 
caused a pale yellow crystalline solid to separate out. This was filtered 
off to give the pure title compound (0.48g),m.p. 126-128'C. 

NMR (dgOMSO): 8 1.80(lH.m); 2.28(lH,m); 2.41(lH.dd); 2.74(lH.dd); 
2.91(lH.m); 3.78(2H,ro); 7.42(lH,d); 7.56(lH.t); 7.75(lH,d); 8.16(lH.brs) . 
MS m/e 287 (M*) 

EXAMPLE H Preparation of Compound 14: [3-(3-trif1uoromethy1)phenyl 
-4-thiazo11d1none-5-y1]acet1c acid. 

Mercaptosuccinic acid (7.5g) was weighed into a 3-necked flask equipped 
with a Dean and Stark trap and a condensor. 3-Trifluoromethyl aniline 
(8.05g), toluene (100ml) and 37% aqueous formaldehyde solution (4.25ml) 
were introduced together with a stirrer bar. The stirred reaction mixture 
was slowly brought to reflux during which time all the remaining solid 
dissolved. Water was collected in the Dean and Stark trap once reflux was 
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attained, and after 15 minutes a solid began to precipitate- After 3h at 
reflux the hot solution was filtered through a sinter and the filtrate 
allowed to cool to room temperature. The solid that then precipitated was 
collected at the pump (7.34g) and was recrystallised from hot toluene to 
give the title compound (3.78g). NMR (CDClj/dgDMSO) : 2.95(lH,dd); 
3.19(lH,dd); 4.27(lH,ra); 4.82(2H,m); 7.53(2H,m); 7.71(lH,m); 7.79(lH,s). 
IR (Nujol mull): 3500-2500 (broad) , 1700cm"^ (broad). MS: m/e 305(M"*'). 

EXAMPLE 15 Preparation of Compound 15: Ethyl [3-(3-trif1uDromethyl)- 
phenyl -4-oxazol i di none*5-y 1 ] acetate 

A solution of the ethyl ester of N-(3-trifluoromethyl phenyl) fumaric acid 
amide (10. Og) in DMF (50ml) was added to a stirred suspension of sodium 
hydride (0.14g of a 60% oil dispersion) in DMF (25ml). The reaction 
mixture turned bright orange. Paraformaldehyde (5.80g) was then added in 
one portion. The reaction turned brown. After 15 minutes, the reaction 
was poured into water (250ml) with approximately 10ml of 2N HCl (aq) . The 
aqueous mixture was extracted with ether (2x200ml). The combined organic 
extracts were washed with brine and then dried over MgSO^, filtered and the 
solvent removed under reduced pressure to give the oxazolidi none as a brown 
oil (10.858g, 98%) which solidified on standing. The procedure of this 
example was also used in the preparation of Compounds 45, 62 242 and 243 of 
Table I. 

EXAMPLE 16 Preparation of Compound 17 and Compound 18: N-(l,l-dimethyl- 
propy 1 ) - [1- (3 -tri f 1 uoromethy 1 ) phenyl -2-pyrrol i di none-3*y 1] acetami de and 
N- (1 , 1-dimethyl prop-Z-eny 1 ) - [1- (3-tri f 1 uoromethy 1 ) phenyl -2-pyrrol 1 dinDne-3- 
y1] acetami de. 

The propargyl amide (Compound 16, prepared by a method similar to that 
described in Example 8) {0.407g) was dissolved in ethyl acetate (20ml). 5% 
Palladium on calcium carbonate, poisoned with lead (0.04g) in ethyl acetate 
(5ml) was added. With stirring, the flask was evacuated and flushed with 
hydrogen via a balloon. This procedure was repeated twice. After 2 hours 
hydrogenation at one atmosphere, the reaction was filtered through a pad of 
Hyflo^^ to remove catalyst. Evaporation of the filtrate gave a solid which 
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was purified by HPLC, eluting with 25% acetone in hexane to give firstly 
Compound 17 as a colourless solid (0.095g). m.p 117°C; and then Compound 18 
as a colourless solid {0.159g), m.p. lll°C. This procedure was also used 
in the preparation of Compound 34 (m.p. 104-105°C) . Compound 35 (m.p. 
120-121°C), Compound 46, Compound 47, Compound 48, Compound 49, Compound 56 
(m.p. 98-99°C), Compound 57 (m.p. 171-I72°C), Compound 74 (m.p. 77-81°C) , 
Compound 79, Compound 80 (m.p. 83-84. 5°C), Compound 98 (m.p. 
111. 5-112. 5°C). Compound 118 (m.p. 114.5-116°C) , Compound 240, Compound 255 
and Compounds 273-277 of Table I. 

EXAMPLE 17 Preparation of Compounds 40 and 39: N-(l,l-dimethylpropynyl)- 
[1- (3-tri f 1 uoromethy 1 ) phenyl -S-oxazol i di none-5-y 1] acetarai de and 

M-(l,l-dimethylpropynyl)-[l-(3-trichlororoethyl)phenyl-3-oxa2olidinone-5-yl] 
acetamide 

The ester (Compound 15. prepared as in Example 15) (0.8g) was dissolved in 
dry dichloromethane (2Dml) and aluminium trichloride (0.84g) added. To 
this suspension was added dropwise 1,1-diroethylpropargylamine (l.lSg). 
When the effervescence had ceased and exotherm of 15»C died down, the 
mixture was stirred at room temperature for 1 hour. The mixture'was then 
carefully quenched with 2M HCl(aq), the layers separated and the aqueous 
layer extracted with dichloromethane. The combined organics were washed 
with water, dried over MgSO^ and evaporated. The solid was recrystallised 
and the crystallisation residue purified by HPLC and then preparative TLC 
to give Compound 39 as a white solid (0.168g) and Compound 40 as a white 
solid (O.OBg). This procedure was also used in the preparation of 
Compounds 21, 50, 66, 67 and 68 of Table I. 

EXAMPLE a 8 Preparation of Compound 24: N-cycl obuty1-[l. (3-tri f1 uoro- 
nethyl) phenyl -2 -pyrrol idinone-3-y1] acetamide . 

The acid chloride (prepared as described in Example 8 from the 
corresponding acid. Compound 13, 0.5g) was dissolved in dichloromethane 
(18ml). Sodium carbonate (0.463g) was dissolved in water (18ml) and added 
to cyclobutyl amine hydrochloride (0.207g). After the effervescence had 
subsided, this solution was added to the acid chloride. After vigorous 
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stirring, the reaction was left to stand overnight. The reaction was 
diluted with dichloromethane (20ml) and washed with NaHC03 (aq) . The 
aqueous layer was re-extracted with dichloromethane and then with brine 
before drying over MgSO^. Evaporation gave a yellow oil which was purified 
by column chromatography, eluting with 90% ethyl acetate in hexane to give 
Compound 24 as a white solid (0.475g), m.p. 146-147°C. This procedure was 
also used for the preparation of Compound 25 of Table I (m.p, 96,5-99°C), 

EXAMPLE 19 Preparation of Compound 32:N-t-Buty1-2-[l-(3-trif1uoromethy1 
phenyl ) -2-pyrro1 idi none-3-y1] propaml de 

Step 1 Preparation of t-butyl 2-[l-(3-trifluoromethylphenyl)-2- 
pyrrolidinone-3-yl] propanoate 

The ester (Compound 7, 2.112g) was dissolved in THF (SOral) at -78**C. 
Lithium hexamethyldisilazide (6-79ml of a 1.0m THF solution) was added via 
syringe. After 30 minutes at -78''C, iodomethane (l*752g) was added. This 
was left to stir at -78'*C for 20 minutes and then allowed to warm to room 
temperature. After 10 minutes at room temperature, the reaction was poured 
into water (30m1). The aqueous layer was re-extracted with ether (x2) and 
the combined organic layers were washed with sodium thiosulphate solution 
and dried over MgSO^. The solvent was evaporated and the residue purified 
by flash chromatography, eluting with 25% ethyl acetate in hexane to give a 
(1:1) mixture of the required product and the 3-methyl pyrrol i done product 
(l.Og). - 

?tep I 

The mixture of two esters obtained in Step 1 was hydrolysed according 
to the method in Example 13, to give a mixture of the corresponding acids 
(0.7O7g). 

Step 3 

The mixture of acids obtained in Step 2 was reacted with oxalyl 
chloride and then t-butylamine as in the method for Example 10. The 
mixture of amide products was separated by HPLC to give the title compound 
as a white solid (0.208g), m.p. 107.5-111°C. 



)gCID- <W O_9 53371 9A1J,> 



wo 95/33719 PCT/GB95/0I224 

- 78 - 

^^^"^"-^ ^" Preparation of Coinpound 41: 3-(t.Butylcarbamoylthio)-l.(3-tri- 
f 1 uoromethy 1 ) phenyl -2-py rro 1 1 di none . 

Step 1 

To a solution of thioacetic acid (0.0493g) in ether (5mls) at O'C 
under nitrogen atmosphere was added tri ethyl amine (0.0656g) dropwise. The 
bromo-pyrrolidinone (prepared as in Step 1 of Example 10). (0.2g) in ether 
(3ml) was added. The mixture was allowed to warm to room temperature and 
then heated to reflux for 4 hours. The mixture was diluted with ether 
washed with 2M HCl(aq) solution (x3). water (x2). brine and dried over 
MgSO^. The solvent was evaporated and the residue purified by 
chromatography, eluting with ethyl acetate in hexane (27:73) to give the 
thioacetate (0.211g). 
Step Z 

The thioacetate, prepared as in Step 1 (0.03g) was dissolved in 
methanol and cooled to O'C. Ammonia gas was bubbled through the mixture 
for 15 minutes. The mixture was concentrated to dryness. Chromatography, 
eluting with ethyl acetate/ hexane (25:75) gave the thiol compound. 

Step 1 

The thiol compound obtained in Step 2 was reacted with 
t-Butylisocyanate according to Example 10 to give the thiocarbamate 
compound 41 as a colourless solid, m.p. 104-106°C. A similar procedure was 
used to prepare Compounds 42 (m.p. 119-120°C). 75 (m.p. 111-112 5°C) 76 
(m.p. 83-86°C). 127, 309, 314. 319. 320. 323 and 327 of Table 1. 

^^'^^^^ Preparation of Compound 61: 3-(t-Butyloxycarbonyl.M-methyl)- 
ammo-l- (3-trif luoromethyl) phenyl -2-pyrrol idinone. 

To a solution of Compound 10 (0.40g) prepared as in Example 10 in 
dioxane/water (l:l,6ral) was added triethylamine (0.32ral) and then Boc-on 
The reaction was left at room temperature overnight and then partitioned 
between ethyl acetate/water. The aqueous layer was re-extracted with ethyl 
acetate and the organics washed with water (x2), O.SN NaOH (aq). water and 
brine and then dried (NagSO^). Evaporation and chromatography, eluting 
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with ethyl acetate/hexane (30:70) to give the carbamate, Compound 61, as a 
colourless solid (0.515g), m.p. 135-136°C. 

A similar procedure was used to prepare Compounds 58 (m.p. 106-107°C) , 
59 (m.p. 136-137°C), 69 (m.p. 147-148°C) and 73 (m.p. 139-140°C) of Table 
1. 

EXAMPLE ?2 Preparation of Compound 77: 3-(t-Buty1oxycarbony1oxy)-l.(3-tri- 
f 1 uoromethoxy) phenyl -2-pyrrol i di none 

t-Butyloxycarbonyl anhydride (Boc-anhydride) (0.48ral) was added to a 
solution of the hydroxy pyrrol idinone (prepared as in step 1 or la of 
Example 9 (0.50g) in dichloromethane (10ml), followed by DMAP (0.024g). 
After 10 minutes, effervescence started. The solvent was evaporated to 
half volume after IJj hours and the residue purified by chromatography, 
eluting with 20% ethyl acetate/hexane to give the carbamate 77 as a 
colourless solid (0.62g). m.p. 80-92°C. This procedure was also used for 
the preparation of Compound 81 of Table I (m.p. 105-108°C). 

EXAMPLE 23 Preparation of Compound 99 : 3-(t-Buty1carbaiiiDy1-N-ethoxy- 
carbony Imethy 1 ami no) -1- (3-tri f 1 uoromethyl) phenyl -2-pyrrol idi none . 

Stgp I Preparation of 3-(N-ethoxycarbony1methy1)amino-l-(3-trif1uoro- 
raethyl)phenyl -2-pyrrol idinone. 

Ethylbromoacetate (0.155ml) was added xia syringe to a solution of 
3-amino-l-{3-trifluoromethyl)phenyl-2-pyrrol idinone (prepared by a similar 
method to that described in Example 1, Step 4) (0.31g) and triethylamine 
(0.176ml) in THF (5ml) at room temperature. After 16 hours, the mixture 
was poured into saturated NaHCG3(aq) and extracted with ethyl acetate (x2) . 
Combined extracts were dried (Na2S0^) , evaporated and the residue purified 
by flash chromatography (eluting with ethyl acetate) to give 

3-(N-ethoxycarbonylmethyl)amino-l-(3-trif1uoromethyl)phenyl-2-pyrrol idinone 
as a colourless solid (0.315g). 

Step 2 Preparation of 3-(t-Butylcarbaraoyl-N-ethoxycarbonyl -methyl )- 
ami no- 1 - (3-tri f 1 uoromethyl ) phenyl -2-pyrrol 1 di none . 

3-(N-Ethoxycarbony1methyl)amino-l-(3-trifl uoromethyl )phenyl-2-pyrro1 Id 
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inone (0.215g) (prepared as described ifl Step 1) was dissolved in 
dichloromethane (3ml). Tri ethyl amine (0.5m1) and t-Butylisocyanate 
(0.25ml) were added and the reaction left at room temperature for 16 hours. 
After this time, the solvent was evaporated, the residue purified by flash 
chromatography (eluting with ethyl acetate) to give the crude product. 
This was recrystall ised from ethyl acetate/hexane to give the pure title 
compound (0.13g) as colourless crystals, m.p. 144-146**C. 
A similar procedure was used to prepare Compound 119 (m.p. 130. 5-132. 5°C) . 

EXAMPLE 24 Preparation of Compound 86: 3- (t-Butyl carbamoyl -N-raethoxy)- 
ami no-1- (3-tri f1 uoromethyl) phenyl -2-pyrro1 i di none . 

Step 1 Preparation of 3-(N-methoxy)amino-l-(3-trifluororaethyl)phenyl-2- 
-pyrrolidinone. 

Methoxylamine hydrochloride (3.39g) and sodium carbonate (4.29g) were 
stirred together in methanol (20ml) for 5 minutes. This mixture was then 
added to a solution of 3-bromo-l-(3-trifluoromethyl)phenyl-2-pyrrolidinone 
(2.5g) (prepared as described in Example 10, Step 1) in methanol (30 ml) at 
room temperature: The mixture was heated to reflux overnight. Further 
methoxylamine hydrochloride (3.39g) was added and heating continued for a 
further 24 hours. After cooling, the reaction was poured into water and 
extracted with dichloromethane (x3). The combined extracts were washed 
with brine and dried (Na2S04) . Chromatography (eluting with 40% ethyl 
acetate/hexane) gave the product as a pale yellow oil which crystallised. 
This proved to be a 4:1 mixture of the title compound and the corresponding 
3-hydroxyl- (3-tri fluoromethyl)phenyl-2-pyrrolidi none (0.068g) and was used 
directly in the next step. 

Step 2 Preparation of 3- (t-Butyl carbamoyl -N-methoxy)amino-l- 
- (3-tri f 1 uoromethyl ) phenyl -2-pyrrol idinone. 

A solution of 3-(N-methoxy)amino-l-(3-trifluoromethyl)phenyl-2- 
-pyrrol idinone (0.4g) (prepared as described in Step 1), triethylamine 
(0.5ml) and t-butylisocyanate (0.5ml) in dichloromethane (1ml) was stirred 
at room temperature for 20 hours. After this time, further quantities of 
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tn'ethylamine (0.25ral) and t-butylisocyanate (0.25ml) were added and 
stirring continued for 3 hours. The solvent was evaporated and the 
product purified by flash chromatography, eluting with 40-50% ethyl acetate 
in hexane. The product was obtained as a brown oil which crystallised to 
give the title compound (0,275g), m.p. 127. 5-128. 5°C- 

A similar procedure was used to prepared Compound 88 (m.p. 102-104°C). 

EXAMPLE 25 Preparation of Compound 123: 3-(3,3-diiiiethy1butanoy1-N-fonny1)- 
ami no-1 - (3 -tr i f 1 uoromethoxy ) pheny 1 -2-pyrrol i di none . 

Step 1 Preparation of 3-methylsulfony1oxy-l-(3-trifluoromethoxy)phenyl-2- 
pyrrolvidinone. 

3-Hydroxy-l-(3-trifluoromethoxy)phenyl-2-pyrrolidinone (5.22g) (prepared by 
a similar procedure to that described in Step 1 or Step la of Example 9) 
was dissolved in CHgClg (75ml) and cooled to 5*^^ Triethylamine (3.48ml) 
was added followed by dropwise addition of methane sulfonyl chloride 
(1.64ml) over 15 minutes. The reaction was left to stir for 20 minutes at 
S'^C and then allowed to warm to room temperature and stirred for 2 hours. 
After diluting with CHgClg. the mixture was washed with water (x2) and 
dried over MgSO^. Concentration gave 6.63g of the mesylate as a pale brown 
solid. 

Step 2 Preparation of 3-(N-fonnyl)amino-l-(3-trifluoromethoxy)phenyl-2- 
pyrrolidinone. 

Sodium hydride (0.33g of an 80% oil dispersion, washed with 40-60 petrol) 
was suspended in dry DMF (2ml). Formamide (10ml) was added dropwise over 
15 min. with ice bath cooling. The mesylate (prepared as in Step 1) 
(3.39g) was added in DMF (15ml) over 10 min at 20*^0 and the resulting dark 
yellow solution heated to 50®c for 3 hours. After cooling, the reaction 
was added to water and extracted with ethyl acetate (x3) . The combined 
extracts were washed with water (x3), dried over MgSO^, concentrated and 
triturated with ether/petroV to give the N-formyl compound as a pink solid 



(0.97g). 
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Step 3 Preparation of 3-(3,3-dimethylbutanoyl-N-fonny1)aniino-l-l(3-tri- 
fluoromethoxy)phenyl-2-pyrrolidinone. 

The N-formyl compound (prepared as in Step 2) (0.97g) was dissolved in 
CHgClg (20rol). tri ethyl amine (0.51ml) was added, followed by 
3,3-dimethylbutanoyl chloride (0.51ml) in CH2CI2 (5ml) which was added 
dropwise over 5 min. The reaction was stirred at room temperature for 17 
hours, whereupon further triethylamine (0.25ml) and 3,3-dimethylbutanoyl 
chloride (0.25ml) were added. After a further 3 hours, the reaction was 
diluted with CH2CI2 and washed with water. After drying over MgSO^, the 
solvent was evaporated to give the crude product as an orange oil. 
Chromatography, eluting with ether gave a pale yellow product which was 
triturated with ether/petrol to give the title compound as a white solid 
(0.57g). 

EXAMPI^g g$ Preparation of Compound 94: 3-(t-Butylthiocarbamoyl-N-raethyl)- 
ami no- 1- (3 -di f1 uoronethoxy) phenyl -2-pyrro1 1 di none . 

3-(N-methyl ) anino-l-(3-difluoromethoxy)phenyl-2-pyrrolidinone (0.20g) 
(prepared in a similar procedure to that described in Step 2 of Example 9) 
was dissolved in CHgClg (5ml). t-Butyl isothiocyanate (0.13ml) and 
triethylamine (0.16ral) were added and the reaction stirred at room 
temperature overnight. The solvent was evaporated and the residue purified 
by column chromatography, eluting with 60% ethyl acetate/hexane to give the 
thiourea title compound as a colourless solid (0.253g), m.p. 141-143*'c. A 
similar procedure was used to prepared Compounds 95 (m.p. 141-144°C), 100 
(m.p. 140-142°C). 107 (m.p. 100-107°C). 109 (m.p. 148.5-150°C) . 112 (m.p. 
130-132°C), 114 (m.p. 108-109°C) and 115 (m.p. 142-143°C). 
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EXAMPLE 27 Preparation of Compound 93: 3-(t-Buty1carbainoy1-N-a11y1)- 
ani no-1- (3-tri f 1 uoromethoxy) phenyl -2-py rrol i di none . 

Step 1 Preparation of 3- (N-allyl) ami no-1- (3-trifl uoromethoxy )- 
phenyl-2-pyrrol idinone. 

3-Bromo-l-(3-trifluoromethoxy)phenyl-2-pyrrolidinone (O.SOg) (prepared by a 
method similar to that described in Example 10, Step 1) was dissolved in 
THF. To this solution was added allylamine (0.70g) and the mixture stirred 
at room temperature for 4 hours and then left to stand overnight. The 
reaction was diluted with ethyl acetate, washed with water (x3), brine and 
dried over MgSO^. Filtration and evaporation of the solvent gave a crude 
product that was purified by column chromatography (eluting with 90-100% 
ethyl acetate in hexane) to give the pure N-allyl compound (0.68g). 

Step 2 Preparation of 3-(t-Butylcarbamoyl-N-allyl)aroino-l-(3-trif luoro- 
■ methoxy) phenyl -2-pyrrol i di none . 

The N-allyl derivative (0.23g) (prepared as described in Step 1) was 
dissolved in CH2CI2 (3rol) and treated with triethylamine (0.16ml) followed 
by t-butylisocyanate (0.22ml). After 48 hours at room temperature, the 
reaction was diluted with CHgClg, washed with 2N HCl (aq) (x2) , brine and 
dried over MgSO^- The mixture was filtered and concentrated and the 
residue purified by flash chromatography, eluting with 40% ethyl acetate in 
hexane. The urea title compound was obtained as colourless solid (0.293g), 
m.p. 107-108°C. 

A similar procedure was used to prepare Compounds 19 (m.p. 112-114°C), 38 
(m.p. 157-158°C). 64 (108.5-110°C). 65 (m.p. 146-148°C) . 78 (m.p. 110-111.5 
°C), 82 (m.p. 136.5-138.5°C), 83 (gum). 84 (m.p. I11-112°C). 85 
(m.p.l37-138°C). 87, 90 (m.p. 95-96. 5°C), 91 (m.p. 136. 5-137. 5°C) , 92 
(solid gum), 93 (m.p. 107-108°C) 101 (m.p. 111.5-112. 5°C) , 105 (m.p. 
137-138. 5°C). 106 (m.p. 84-B7°C) . 108 (m.p. 107-109°C) , 111. 116 (m.p. 
172-173. 5°C), 120 (m.p. 105-107. 5°C) , 121 (m.p. 117-118. 5°C) , 122 (m.p. 
106-107. 5°C), 241. 242, 254. 312. 316, 317 and 318 of Table I. 
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EXj\MPLg 28 Preparation of Compound 117: 3-(t-Butyl carbamoyl -H-acetoxy- 
ethy1)amino-l-(3-trif1uoromethy1)pheny1 -2-pyrro1idinone 

Compound 82 (0.25g) (prepared by a similar method to that described in 
Example 27) was dissolved in CH2C12 (5ml). To this was added triethylamine 
(0.091ml) followed by acetyl chloride (0.046ml). The reaction was stirred 
at room temperature for 45 minutes, diluted with CHgClg and washed with 2N 
HCl (aq) (x2), brine and dried over MgSO^. Filtration and evaporation gave 
the crude product which was purified by column chromatography, eluting with 
ethyl acetate in hexane (1:1). The acetoxy compound was obtained as a 
colourless solid, m.p. 129-131°C. 

EXAMPLE 29 Preparation of Compound 128: 

Compound 99 (prepared as described in Example 23) (O.llOg) was dissolved in 
THE (5ral) and sodium hydride (30mg of a 60% oil dispersion) added. The 
reaction effervesced and turned yellow, then pinkish orange. After 4 
hours, the mixture was poured into water and extracted with ethyl acetate 
(x3). The combined extracts were dried (MgSO^) and evaporated. 
Purification by flash chromatography (eluting with ethyl acetate) gave the 
cyclic compound 128 as a pale yellow gum (0.076g). 

EXAMPLE 30 Preparation of Compound 129 

To an ice-cooled solution of Compound 55 (prepared by a similar procedure 
to that described in Example 1) (O.lOOg) in toluene (5ml) was added oxalyl 
chloride (0.027ml). The mixture was removed from the ice-bath and stirred 
at room temperature for % hour and then 80°C for 1 hour. The solvent was 
evaporated to give the cyclic compound 129. 

A similar procedure was also used to prepare Compound 133. 

EXAMPLE 31 Preparation of Coiqiound 130 

Compound 101 (prepared by a similar procedure so that described in Example 
27) (O.lOOg) was dissolved in THE (2ml) and 2N HCl (2ml) added. The 
reaction was stirred at room temperature overnight. The mixture was poured 
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into ethyl acetate. The organic phase was separated, dried (MgSO^) and 
evaporated to give Compound 130 as a colourless solid, 

EXAMPLE 32 Preparation of Compound 131 

Compound 28 (prepared by a similar method to that described in Example 1) 
(O.lOOg) was dissolved in toluene (lOcm^). Glyoxal. SHgO (O.OSBg) and PTSA 
(catalytic amount) were added and the mixture heated under Dean and Stark 
conditions for 4 hours. Further glyoxal. SHgO (0.033g) was added and the 
mixture heated under reflux for a further 4 hours. After evaporation of 
the solvent, the residue was purified by chromatography, eluting with ethyl 
acetate in hexane (1:2) to give Compound 131 as a colourless solid 
(0.043g). 

EXAMPLE 33 Preparation of Compound 132 

Compound 28 (prepared by a similar method so that described in Example 1) 
(O.llSg) was dissolved in toluene (10ml). Paraformaldehyde (0.023g) and 
PTSA (catalytic amount) were added and the mixture heated under Dean and 
Stark conditions for 8 hours. Additional paraformaldehyde (0.G23g) was 
added at 2 hour intervals over this time. The mixture was allowed to cool 
and the solvent evaporated. The residue was purified by chromatography 
(eluting with ethyl acetate/hexane 1:2) to give Compound 132 (O.OlSg). 

A similar procedure was also used to prepare Compound 134. 

EXAMPLE 34 Preparation of Compound 135: 5-t-Buty1carbamoy1oxy-3(3- 
trif1uoromethy1pheny1)oxazo1id1n-4-one 

Step 1 Preparation of benzyl di benzyl oxyacetate 

A solution of dichloroacetic acid (12.89g) in benzyl alcohol (50ral) 
was added to a solution of sodium benzyloxide, from sodium hydride (13.53g, 
55% dispersion in mineral orl) in benzyl alcohol (150ml). The resultant 
mixture was heated at IM^'C for four hours, then the solvent distilled off 
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under reduced pressure. The residue was triturated with ether, the solid 
removed by filtration and distributed between hydrochloric acid (2N) and 
ether. The extracts were dried over magnesium sulphate and evaporated 
under reduced pressure. The residue was chromatographed on silica, using 
dichloromethane as eluant, to give benzyl dibenzyloxyacetate (12.50g) as a 
colourless oil. None of the expected corresponding acid was eluted with 
more polar solvents. 

NMR (CDCI3): S 4.7(4H.dd), 5.1(lH.s). 5.2(2H.s). 7.3(15H,m) . MS: M* 362. 

NB When the residue was triturated with ether, it appears that some 
of the ester product may have been lost; the work-up procedure should be 
modified in view of ester, rather than acid, being produced. 

?tep Z Preparation of di benzyl oxyacetic acid 

Water (20ml) and potassium carbonate (10.64g) were added to a solution 
of benzyl dibenzyloxyacetate (ll.lBg), from Step 1 above, in 
tetrahydrofuran (80ml) and the mixture heated under reflux for twenty-four 
hours. It was allowed to cool, poured into water, extracted with ether, 
acidified with concentrated hydrochloric acid and again extracted with 
ether. The extract from acidic solution was washed with brine, dried over 
magnesium sulphate and evaporated under reduced pressure to give the title 
compound (8.12g), used crude in Step 3. 

NMR (CDCI3): 8 4.7(4H,m). 5.1(lH,bs). 7.3(10H,m). 9.2(lH,bs). 

itga_l Preparation of 2,2-dibenzyloxy-N(3-trifluororaethylphenyl)acetamide 

A stirred solution of di benzyl oxyacetic acid (4.0g), from Step 2, in 
dichloromethane (40ml) was cooled to and treated dropwise with, 
successively, N,N-dimethylfonnamide (lOOmg) and oxalyl chloride (2.0g). 
After thirty minutes, pyridine (3.52g), 3-trifluoromethyl aniline (2:64g) 
and 4-dimethylaminopyridine (lOOmg) were added. The mixture was stirred at 
O'C for a further thirty minutes, then allowed to warm to room temperature. 
After three hours, it was poured into water, extracted with ethyl acetate 
and the extracts washed successively with dilute hydrochloric acid, water, 
aqueous sodium bicarbonate solution, and brine. After drying over 
magnesium sulphate, the extracts were evaporated under reduced pressure to 
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give the title compound (5.62g) as an orange gum, sufficiently pure to be 
used in Step 4. 

NMR (CDCI3): 8 4.7(4H,dd), 5.1(lH.s). 7.3{12H,m), 7.8(lH,dd), 7.85(lH,s), 
8.5{lH,bs). 

Step 4 Preparation of 2,2-dibenzyloxy-N-benzyloxymethy1-N(3-tri- 
f 1 uoromethyl phenyl ) acetami de 

2.2-Dibenzy1oxy-N(3-trifluorGniethylphenyl)acetamide, (4.75g) , from 
Step 3, benzyl chlororaethylether (1.79g) and tetrabutylairnnonium iodide 
(lOOmg) were added successively to a vigorously stirred mixture of aqueous 
sodium hydroxide solution (100ml. 50%) and dichloromethane (100ml). After 
stirring for eighteen hours, the mixture was extracted several times with 
dichloromethane and the extracts washed with brine. After drying over 
magnesium sulphate, the extracts were evaporated under reduced pressure. 
The residue was chromatographed on silica, using hexane-ethyl acetate (4:1) 
as eluant, to give the title compound (2.87g). 

NMR (00013): 5 4.6(6H,m). 4.9(lH,bs). 5.15(2H,bs), 7.3(18H.ro). 7.55(lH.dd). 

Step 5 Preparation of 5-hydroxy-3(3-trif1uoromethylphenyl)oxazo1idin-4-one 

A mixture of 2.2-d1benzy1oxy-N-benzyloxymethy1-N(3-trif luoromethyl- 
phenyl)acetaraide (0.27g), prepared as described in Step 4, 10% palladium on 
carbon (50mg), trifluoroacetic acid (1ml) and dichloromethane (50ml) was 
stirred under an atmosphere of hydrogen for five hours. It was filtered 

TM 

through Hyf lo Supercel , evaporated under reduced pressure and 

chromatographed on silica, using dichloromethane-ethanol (49:1) as eluant, 

to give the title compound (0.07g) as a waxy solid, ra.p. 75-76*C. 

NMR (CDC13): S 5.35(lH,bs), 5.45(lH,d), 5.7(2H,m), 7.5(2H,ro), 7.65(lH,d), 

7.7(lH,s). 

Step 6 Preparation of 5-t-Butyl carbamoyl oxy-3(3-trifluoro- 
met hy 1 pheny 1 ) oxazol i d i n-4-one 

A stirred solution of 5-hydroxy-3(3-trif luoromethylphenyl)- 
oxazo1idin-4-one, prepared as described in Step 5, can be converted into 
the Title compound, by treatment with t-butyl isocyanate in the presence of 
triethylamine as described in Step 5 of Example 1. 
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EXAMPLE 35 Preparation of Compound 136: 5-t-Butylcarbaiiioyloxy-3(5- 
trinuoromethyl-1.3,4-thiadia2ol-2-yl)thia2oHdin-4-one 



Stgp I Preparation of 3(5-trifluororaethyl-l,3,4-thiadia2ol-2-yl)- 
thiazo1id1n-4-one 

A stirred solution of 2-aniino-5-tnfluoroinethy1-1.3.4-thiadia2ole (5.0g) in 
toluene (SOml) was treated successively with thioglycolic acid (2.77g), 37% 
aqueous formaldehyde solution (2.45nil) and p-toluenesulphonic acid 
(0.025g). The reaction mixture was heated under reflux, water being 
collected in a Dean and Stark apparatus. After four hours it was cooled, 
washed with saturated aqueous sodium bicarbonate solution and brine, dried 
over magnesium sulphate and evaporated under reduced pressure to give the 
title compound (4.35g, m.p. 99-100-C) . NMR (CDCU): 6 3.9(2H,s); 
5.25(2H,s). MS: M* 255. 

51eE_2 Preparation of 5-chloro-3(5-trif ^uoromethy^-l,3,4-thiadiazol- 
-2-yl)thia2o1idin-4-one 

Sulphuryl chloride (0.27ml) was added dropwise to a stirred solution of 
3 (5-tri f 1 uoromethy 1 -1,3, 4-thi adi a2ol -2-y 1 ) th i azol i di n-4-one (0 . 5g) , 
prepared as described in Step 1 above, in dichloromethane (20ml), cooled in 
an ice-salt bath. The mixture was stirred for a further two hours, then 
allowed to warm to room temperature over one hour. It was then evaporated 
under reduced pressure and the residue chromatographed on silica, using 
hexane-ethyl acetate (3:1) as eluant. to give the title compound (0.34g) as 
a white solid. NMR (CDCI3): S 5.4(2H,s); 5.9(lH,s). 

Step 3 Preparation of 5-hydroxy-3(5-trifluoromethyl-l,3,4-thiadia2ol- 
-2-y1)thia2o1idin-4-one 

A solution of 5-chloro-3(5-trifluoromethyl-l,3,4-thiadia2ol-2-yl)- 
thia2olidin-4-one (1.72g), prepared as described in Step 2 above, in 
tetrahydrofuran (20ml) was added dropwise to a vigorously stirred aqueous 
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solution of potassium dihydrogen phosphate buffer (20ml, to retain pH 4.5). 
The reaction mixture was stirred for twenty hours at room temperature, 
allowed to stand overnight and diluted with water. The white precipitate 
was filtered off and dried in vacuo to give the title compound (1.31g, m.p. 
176-177»C). NMR (DMSO-dg): 8 5.15 (2H,dd); 5.9(lH,d); 7.4(lH.d). MS: M* 
271. 

?tep 4 Preparation of 5-t-butylcarbaraoyloxy-3(5-trifluororaethyl-l,3,4- 
thiadiazol-2-y1)thiazolidin-4-one 

A stirred solution of 5-hydroxy-3(5-trifluoromethyl-1.3,4-thiadiazol- 
-2-yl)thia2olidin-4-one (0.91g), from Step 3, in dichloromethane (25ml) was 
cooled in ice and treated successively with t-butyl isocyanate (0.37g), 
dropwise, and triethylamine (0.37g). The mixture was allowed to warm, 
stirred for eighteen hours at room temperature, then evaporated under 
reduced pressure. The residue was dissolved in ethyl acetate, washed with 
water and brine, dried over magnesium sulphate and evaporated under reduced 
pressure. Chromatography on silica, using hexane-di ethyl ether (3:1) as 
eluant, gave the title compound (0.94g, m.p. 151-152»C). MMR (CDClj): 8 
1.3(9H,s); 4.85(lH,bs); 5.3(2H,m); 6.3(lH,s). MS: MH* 371. 

EXAMPLE 3e Preparation of Compound 137: 5-t-Buty1carbaiiny1oxy-3(5-methy1- 
1,3, 4-thi adi azol -2-y1 ) thi azol idi n-4-one 

Step 1 Preparation of 3(5-methyl-l,3,4-thiadiazol-2-yl)thia2olidin-4-one 

By a procedure similar to that described in Step 1 of Example 35, but using 
2-amino-5-raethy 1-1, 3, 4-thi adi azol e (S.Og), thioglycolic acid (4.0g), 37% 
aqueous formaldehyde solution (3.52ml), p-toluenesulphonic acid (0.025g) 
and toluene (60ml). The toluene layer was decanted and evaporated under 
reduced pressure to give the title compound (6.04g, m.p. 139-140*'C). NMR 
(CDCI3): 8 2.7(3H,s); 3.8(2H,s); 5.15(2H,s). MS: M* 201. 

Step 2 Preparation of 5-hydroxy-3(5-raethyl-1.3,4-thiadiazol-2-yl)- 
thi azol idi n-4-one 

N-chlorosuccinimide (2.84g) was added portionwise to a stirred solution of 
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3(5-niethyl-l,3.4-thiadiazol-2-yl)thia2olidin-4-one (4.27g). prepared as 
described in Step 1 above, in dichlororaethane (30nil). After twenty hours, 
the solvent was removed under reduced pressure. The residue was converted 
into the title compound by treatment with aqueous potassium dihydrogen 
phosphate solution in tetrahydrofuran by a procedure similar to that 
described in Example 35. Step 3. The reaction mixture was diluted with 
water and extracted with ethyl acetate. The extracts were washed, dried 
over magnesium sulphate, evaporated under reduced pressure and 
chromatographed on silica, using dichloromethane-ethanol (49:1) as eluant. 
to give the title compound (1.47g. m.p. 154-156»C) . NMR (DMSO-d,): 5 
2.6(3H.s); 5.0(2H.m); 5.75(lH,bd); 7.25(lH.bd). MS: 217. 

Si£a_i Preparation of 5-t-butylcarbamoyloxy-3(S-raethyl-1.3,4- 
thiadiazol-2-yl)thiazolidin-4-one 

The title compound was prepared by a procedure similar to that described in 
Example 35. but using 5-hydroxy-3(5-methyl-l,3.4-thiadia2ol-2-yl) 
thia2olidin-4-one (0.5g), from Step 2. t-butyl isocyanate (0.25g). 
triethylaraine (0.26g) and dichloromethane (ISml). Chromatography on 
silica, using dichloromethane-ethanol (49:1) as eluant, gave the title 
compound (0.32g. m.p. 160.161-C). NMR (CDCU): 5 1.3(9H.s); 2.75(3H,s); 
4.a5(lH,bs); 5.2(2H,m); 6.3(lH,s). MS: MH* 317. 

EXAMPLE 37 Preparation of Compound 138: 5-t-Butylcarbamoyloxy-3(6- - 
tri f 1 uoromethy 1 pyri di n-2-y I ) thi azol i di n-4-one 



ItgEj, Preparation of 3(6-trifluororaethylpyridin-2-yl)thia2ol idin-4- 



one 



By a procedure similar to that described in Step 1 of Example 35. but using 
2-araino-6-trifluororaethylpyridine (S.Og), thioglycolic acid (3.1g), 37% 
aqueous formaldehyde solution (2.7ral). p-toluenesulphonic acid (0.025g) and 
toluene (50ml). The crude product (5.76g. m.p. 87-88»C) was sufficiently 
pure for use in Step 2. NMR (CDCI3): 5 3.8(2H.s); 5.15(2H.s); 7.5 (IH.d): 
7.9(lH.t); 8.55(lH.d). MS: M"" 248. 
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Step 2 Preparation of 5-chloro-3(6-trif luoromethylpyridin-2-yl)- 
thiazol idin-4-one 

A stirred solution of 3(5-trifluoroinethylpyridin-2-yl)thiazolidin-4-one 
(4.75g), prepared as described in Step 1 above, in dichloromethane (lOOml) 
was cooled to O^'C and treated dropwise with sulphuryl chloride (l*29g). 
After one hour, the mixture was allowed to warm to room temperature and 
stirred for a further three hours. It was then again cooled to 0*C and 
treated dropwise with more sulphuryl chloride (1.29g). After thirty 
minutes, the mixture was evaporatied under reduced pressure and the residue 
chromatographed on silica, using hexane-ethyl acetate (3:1) as eluant, to 
give the title compound (3.03g) used directly in the following step. NMR 
(CDCI3): 5 5.3{2H,m); 5.8(lH,s); 7-5(lH,d); 7.95(lH,t); 8-6(lH,d). 

Step 3 Preparation of 5-hydroxy-3(6-trif luororaethylpyridin-2-yl)- 
^ thiazolidin-4-one 

5-Chloro-3(6-trifluoromethylpyridin-2-yl)thiazolidin-4-one (3.03g) . 
prepared as described in Step 2 above, was hydrolysed using aqueous 
potassium d1 hydrogen phosphate solution in tetrahydrofuran by a procedure 
similar to that described in Example 36, Step 2. the crude product (2.58g, 
m.p- 120''C) was sufficiently pure for use in Step 4 and Example 38. NMR 
(CDCI3): 5 3.5(1H. very broad), 5.2(2H,m); 5.75(lH,bs); 7.5(lH,d); 
7.95{lH,t); 8.6(lH,d). MS: MH- 265. 

Step 4 Preparat i on of S-t-buty 1 carbamoyl oxy-3 (6-tri f 1 uoromethy 1 pyri di n- 
2-yl) thiazolidin-4-one 

The title compound was prepared by a procedure similar to that described in 
Example 35, but using 5-hydroxy-3(6-trifluoromethylpyridin-2-yl) 
thiazolidin-4-one (l.Og), from Step 3, t-butyl isocyanate (0.41g), 
triethylamine (0.42g) and dichloromethane (30ml). Chromatography on 
silica, using hexane-ethyl acetate (3:1) as eluant, gave the title compound 



(1.02g, m.p. 118'*C). NMR (CDCI3): 8 1.3(9H,s); 4.8(lH,bs); 5.2(2H,s); 
6.3(lH,s); 7.5(lH,d); 7.95(lH,t); 8.65(lH,d). MS: MH* 364. 
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EXAMPLE 38 Preparation of Compound 139: 5-N(l,l-diinethy1prop-2-yny1)- 
carbamoy1oxy-3(6-trif1uoroinethy1pyrid1n-2-y1)thiazo1idin-4-one 

Step 1 Preparation of l,l-dimethy1prop-2-yny1 isocyanate 

A stirred solution of l-amino-l.l-dimethylpropyne (14.30g) in toluene 
(25ml) was cooled to 0°C and solutions of phosgene in toluene (1.93M, 
88.3ml) and sodium hydroxide (13.70g) in water (50ml) were added 
simultaneously over twenty minutes. The resultant suspension was stirred 
for a further five minutes, then filtered through phase-separating paper. 
The filtrate, a toluene solution containing the title compound (2240cm"^), 
was used directly in subsequent reactions. 

^tes_Z Preparation of 5-N(l,l-dimethylprop-2-ynyl)carbamoyloxy- 
3(6-trifluoromethylpyridin-2-yl)thiazolidin-4-one 

The title compound was prepared by a procedure similar to that described in 
Example 35, but using 5-hydroxy-3(6-tnfluoromethy1pyridin-2-yl) 
thiazolidin-4-one (1.38g), prepared as described in Example 37, Steps 1-3, 
l,l-dimethylprop-2-ynyl isocyanate (14.38ml, solution in toluene), from 
Step 1, triethylaraine (0.58g) and dichloromethane (30ml). Chromatography 
on silica gel, using hexane-ethyl acetate (3:1) as eluant, gave the title 
compound (1.39g, m.p. 85-85»C). NMR (CDCI3) : S 1.6(6H,s); 2.35(lH,s); 
5.15(lH,bs); 5.2(2H.s); 6.3(lH,s); 7.5(lH,d); 7.95(lH.t); 8.6(lH.d). MS: 
MH"" 374. 

EXAMPLE 39 Preparation of Compound 140: 5-N(l,l.d1aethylprop-2-eny1) 
carbamoyl oxy-3 (6-tri f1 uoromethyl pyri din-2-y1 ) thi azol 1 din-4-one 

A solution of 5-N(l,l-dimethylprop-2-ynyl)carbamoyloxy-3(6-trifluoro- 
methylpyridin-2-yl)thia2olidin-4-one (O.Sg), prepared as described in 
Example 38, in dichloromethane (10ml) was hydrogenated over 5% palladium on 
carbon catalyst (O.OSg). After nine hours, the mixture was filtered and 
the filtrate evaporated under reduced pressure. The residue was 
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chromatographed on silica, using hexane-ethyl acetate (3:1) as eluant, to 
give the title compound (0.42g) as a colourless gum. NMR (CDCI3): 5 
1.4{6H.s); 4.95(lH,bs); 5.1(2H,m); 5.2(2H,s); 5.95(lH.dd); 6.3(lH,s);. 
7.5(lH,d); 7.95(lH.t); 8.6(lH,d). MS: MH* 375. 



EXAMPLE 40 Preparation of Compound 141: 3(4,6-Bis-trif1uoroinethy1pyrid1n- 
2-y 1 ) -5-t-butyl carbamoyl oxy-thi azol i d1 n-4-one 

Step 1 Preparation of 3(4,6-Bis-trifluoromethylpyridine-2-yl) 
thiazo1idin-4-one 

The title compound was prepared by a procedure similar to that described in 
Step 1 of Example 35, but using 2-amino-4,6-bis-trif luoromethylpyridine 
(5.0g), thioglycolic acid (2.0g), 37% aqueous formaldehyde solution 
(1.8ml), p-toluenesulphonic acid (0.025g) and toluene (50ml). The crude 
product (4.32g). isolated as a viscous orange oil which solidified on 
standing, was sufficiently pure for use in Step 2. NMR (CDCI3): 5 
• 3.8(2H,s); 5.15(2H,s); 7.65(lH,s); 8.9(lH,s). MS: < 316. 

Step 2 Preparation of 3(4,6-bis-trifluoramethylpyridin-2-yl) 
-5-hydroxythiazolid1n-4-one 

The title compound was prepared by a procedure similar to that described in - 
Example 37, Steps 2 and 3, but using 3(4,6-bis-trifluoromethylpyridin-2-yl) 
thia2olidin-4-one (3.53g), prepared as described in Step 1 above, sulphuryl 
chloride (0.46ml and 0.4ral) and dichloromethane (30ml). The reaction 
mixture was evaporated under reduced pressure to give a mixture (3.93g) of 
the desired 5-chloro derivative, the 5,5-dichloro analogue and hydrolysis 
products. NMR (CDClj): 8 for the 5-chloro compound only: 5 5.35(2H,m); 
5.8(lH,s); 7.7(lH,s); 8.9(lH,s). A solution of the mixture (3.93g) in 
tetrahydrofuran was hydrolysed in a manner similar to that described in 
Example 36, Step 2. The crude product was chromatographed on silica, using 
hexane-ethyl acetate (3:1) as eluant, to give the title compound (0.39g, 
ra.p. 99-lOl^C). NMR (CDClj)': 8 3.5(lH,d); 5.2{2H,m); 5.75(lH,d); 
7.7(lH,s); 9.0(lH,s). 
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5teE_a Preparation of 3(4,6-Bis-trifluoroniethylpyridin-2-yl)-5-t-butyl- 
carbamoy 1 oxy- th i azol i di n-4-one 

The title compound was prepared by a procedure similar to that described in 
Example 35, but using 3(4,6-bis-trif luororaethylpyridin-2-yl)-5- 
hydroxythiazolidin-4-one (0.36g), from Step 2. t-butyl isocyanate (0.12g), 
triethylamine (0.12g) and dichlororaethane (20ml). Chromatography on silica 
gel, using hexane-ethyl acetate (4:1) as eluant, gave the title compound 
(0.30g) as a pale yellow gum. NMR (COCI3) : 5 1.35 (9H,s); 4.8(lH,bs); 
5.2(2H,s); 6.3(lH.s); 7.7(lH,s); 9.0(lH,s). MS: MH"" 432. 

EXA^IPIE 41 Preparation of Compound 142: 5-t-Butylcarbamoyloxy-3(5- 
tri f 1 uoromethy 1 pyri di n-3-y 1 ) thi azol i di n-4-one 



StgaJ. Preparation of 3(5-trifluororaethylpyridin-3-yl)thiazolidin-4-one. 

The title compound was prepared by a procedure similar to that described in 
Step 1 of Example 35. but using 3-amino-5-trifl uoromethy Ipyri dine (5.0g), 
thioglycolic acid (3.1g), 37% aqueous formaldehyde solution (2.7ml), 
p-toluenesul phonic acid (0.025g) and toluene (50ml). The toluene layer was 
decanted, washed with sodium bicarbonate solution then brine, dried over 
magnesium sulphate and evaporated under reduced pressure to give the title 
compound (2.76g, m.p. 82-84»C). NMR (CDCI3) : S 3.75(2H,s); 4.9(2H,s); 
8.3(lH,t); 8.75(lH,bs); 8.9(lH,d)- MS: M* 248. 

?tep 2 Preparation of 5-hydroxy-3(5-trifluoromethylpyridin-3-yl) 
thi azol idin-4-one. 

The title compound was prepared by a procedure similar to that described in 
Example 35, but using 3(5-trifluoromethylpyridin-3-yl)thiazolidin-4-one 
(2.25g), prepared as described in Step 1 above, in dichloromethane (30rol) 
and adding sulphuryl chloride (0.73ml) dropwise at O'C. Immediate 
precipitation occurred. The mixture was stirred at S'C for thirty minutes 
and evaporated under reduced pressure. The residue was hydrolysed directly 
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using aqueous potassium di hydrogen phosphate solution in tetrahydrofuran by 
a procedure similar to that described in Example 36, Step 2. The crude 
product was chromatographed on silica, using dichlororaethane-ethanol (19:1) 
as eluant, to give the title compound (1.16g) as a pale yellow gum. NMR 
(CDCI3): S 4.75(lH,d); 5.1(lH,d); 5.75(lH,d); 8.3(lH,d); 8.75(lH,s); 
8.95(lH,d). MS: MH"*" 265. 

Step 3 Preparation of 5-t-butylcarbamoyloxy-3(5-trifluoromethylpyridin 
-3-y 1 ) -thi azol i di n-4-one 

The title compound was prepared by a procedure similar to that described in 
Example 35, Step 1 but using 5-hydroxy-3(5-trif luoromethylpyridin-3-yl) 
thiazolidin-4-one (0.50g) from Step 2, t-butyl isocyanate (0.21g), 
triethylamine (0.21g) and dichloromethane (10ml). Chromatography on 
silica, using dichloromethane-ethanol (24:1) as eluant, gave the title 
compound (0.54g, m.p. 161-163*^0). NMR (CDCI3): S 1.35(9H,s); 4.7(lH,d); 
.4.9(lH,bs); 5.1(lH,dd); 6.2(lH,s); 8.3(lH,m); 8.8(lH,m); 8.95(lH,d). MS: 
MH"" 364. 

EXAMPt^E 43 Preparation of Compound 143: 5-t-Buty1 carbamoyl oxy-3 (2- 
tri f 1 uoromethy 1 pyri di n-4-y 1 ) thi azol 1 d1n-4-one 

Step 1 Preparation of ((2-trif luoromethylpyridin-4-yl)aminomethylthio)- 
acetic acid. 

The title compound was prepared by a procedure similar to that described in 
Example 35, but using 4-amino-2-trif 1 uoromethy 1 pyri dine (2.35g), 
thioglycolic acid (1.33g), 37% aqueous formaldehyde solution (l.lSg), 
p-toluenesulphonic acid (0.025g) and toluene (90ml). After heating for 
ninety minutes, the mixture was cooled and the precipitate filtered off. 
This was washed with toluene, then hexane, and dried under reduced pressure 
to give the title compound as a white solid (3.22g), sufficiently pure for 
use in Step 2 below. NMR (DMSO-dg/CDClj) : 5 3.27(2H,s); 4.57(2H,d); 
6.82(lH,dd); 7.06(lH,d); 7.68(lH,m); 8.23(lH,d). 
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The filtrate was evaporated under reduced pressure and the residue 
chromatographed on silica, using hexane-ethyl acetate (2:1) as eluant, to 
give the title compound (O.lSg, m.p. eS-eS'C) of Step 2 below. NMR as 
below. 

Step 1 Preparation of 3(2-trifluoroniethylpyridin-4-yl)thiazol idin-4-one 

The title compound was prepared by a procedure similar to that described in 
Example 47, Step 2 below, but using ((2-trifluoromethylpyridin-4-yl)amino- 
methylthio)acetic acid (2.91g). prepared as described in Step 1 above, 
thionyl chloride (1.30g) tri ethyl amine (2x l.llg) and dichloromethane 
(50ml). The reaction mixture was evaporated under reduced pressure, 
treated with water and extracted with ethyl acetate. The extracts were 
washed with aqueous sodium bicarbonate solution to remove starting 
material, then brine, dried over magnesium sulphate and evaporated under 
reduced pressure to give the title compound (1.67g, m.p. 62-64°C). NMR 
(CDCI3): 8 3.79 (2H,s); 4.89 (2H.s); 7.75(lH.dd); 7.97(lH,d); 8.71(lH.d). 
MS: M 248. 

Step 3 Preparation of 5-hydroxy-3(2-trifluoromethylpyridin-4-yl)- 
thiazol idin-4-one. 

The title compound was prepared by a procedure similar to that described in 
Example 40, Step 2. but using 3(2-trifluoromethylpyridine-4-yl)thia2olidin- 
4-one (1.67g), sulphuryl chloride (0.83g) and dichloromethane (30ml). The 
reaction was followed by hydrolysis with an aqueous solution of potassium 
dihydrogen phosphate in tetrahydrof uran . The crude product was 
chromatographed on silica, using ethyl acetate-hexane (1:1) as eluant, to 
give the title compound (0.635g) as a yellow oil. NMR (CDCI3) : S 
3.58(lH.bs); 4.79(lH,d); 5.09(lH.d); 5.71(lH,s); 7.81(lH,dd); 8.02(lH,d); 
8.74(lH,d). 
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Step 4 Preparation of 5-t-butylcarbamoyloxy-3(2-trif luoro^Iethyl- 
py^idin-4-y^)thiazol idin-4-one 

The title compound was prepared by a procedure similar to that 
described in Example 35, but using 

5-hydroxy-3(2-trifluoromethylpyridin-4-yl) thiazolidin-A-one (0.63g) , from 
Step 3, t-butyl isocyanate (0.47g), triethylamine (0.48g) and 
dichloromethane (30ml}. The reaction mixture was allowed to stand for 
twenty hours, evaporated under reduced pressure and chromatographed on 
silica, using ethyl acetate-hexane (1:3) as eluant, to give the. title 
compound (0.35g, m.p. 124-126«C). NMR (CDCI3): S 1.34(9H,s); 4.75(lH,d); 
4.86(lH,bs); 5.11(lH,d); 6.20(lH.s); 7.81(lH,dd); 8.00(lH,d); 8.75(lH,d). 
MS: MH* 364. 

EXAMPLE 43 Preparation of Compound 144: 5-t-Buty1carbaiaoyloxy-3(4- 
trifVuoromethylpyridin-2-y1)thiazo1idin-4-one 

Step 1 Preparation of 3(4-trifluoromethylpyridin-2-yl)thiazolidin-4-one 

The title compound was prepared by a procedure similar to that described in 
Example 35, but using 2-afflino-4-trif1uoromethyl pyridine (10. Og). 
thioglycolic acid (5.70g), 37% aqueous formaldehyde solution (4.80ml) and 
toluene (100ml). No p-toluenesul phonic acid catalyst was used. The crude 
product was chromatographed on silica, using ethyl acetate-hexane mixtures 
as eluant. to give the title compound as a pale yellow oil (2.80g). NMR 
(00013): 5 3.81(2H.s); 5.13(2H,s); 7.31(lH,d); 8.52(lH,d); 8.65(lH,s). 

Step 2 Preparation of 5-hydroxy-3(4-trifluoromethylpyridin-2-yl) 
thi azol i di n->4-one 

A stirred solution of 3(4-trif luoroniethylpyridin-2-yl)thiazolidin-4-one 
(2.30g), prepared as described in Step 1 above, in dichloromethane (25ml) 
was cooled in an ice-bath and treated with sulphuryl chloride (0.75ml) over 
a period of two minutes. The solution was allowed to warm to room 
temperature, then treated with saturated sodium bicarbonate solution 
(50ml). The mixture was stfrred for one hour, the organic layer separated, 
dried over magnesium sulphate and evaporated under reduced pressure to give 
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the intermediate 5-ch1oro derivative. This was dissolved in 
tetrahydrofuran (25ml) and treated with saturated sodium bicarbonate 
solution (50ml). The mixture was stirred vigorously for four hours, 
diluted with water and extracted with ether. The extracts were washed with 
brine, dried over magnesium sulphate and evaporated under reduced pressure. 
The residue was recrystallised from chloroform-hexane to give the title 
compound (2.00g. m.p. 109-110°C. dec). NMR (CDCI3) : S 4.19(lH,bs); 5.09 
(IH.d); 5.22(lH,d); 5.78(lH.s); 7.35(lH,d); 8.52{lH,d); 8.67(lH.s). 

Step 3 Preparation of 

5-t-butyl carbamoyl oxy-3 (4-tri f luoromethy 1 pyri din-2-y 1 ) - thi azol idin-4-one 

The title compound was prepared by a procedure similar to that described in 
Example 35, but using 5-hydroxy-3(4-trif luoromethy 1 pyri di n- 
2-yl)thiazolidin-4-one (0.80g), from Step 2, t-butyl isocyanate (0.30g), 
triethylamine (0.42rol), and dichloromethane (5ml). The crude product was 
triturated with ether-hexane to give the title compound (0.90g). NMR 
(CDCI3): S 1.33(9H,s); 4.87(lH.bs); 5.12-5.20(2H.m) ; 6.29(lH,s); 
7.36(lH,d); 8.53(lH,d); 8.71(lH,s). MS: MH* 363. 

EXAHPI.E 44 Preparation of Compound 145: 5-N(l,l-diiiiethy1prop-2-yny1)- 
carbamoy 1 oxy-3 (4-tri fl uoromethy Ipyri di n-2-y 1 ) thi azol i di n-4-one 



The title compound was prepared by a procedure similar to that described in 
Example 35, but using 

5-hydroxy-3(4-trifluoromethylpyridin-2-yl)thiazolidin- 4-one (l.lOg) , 
prepared as described in Example 43, Steps 1 and 2. triethylamine (0.58ml) 
and a solution (7.0ml) of l,l-dimethylprop-2-ynyl isocyanate in toluene, 
prepared as described in Example 38, Step 1. After three days reaction was 
incomplete, so a further aliquot (10ml) of the Isocyanate solution was 
added. The reaction was worked up in the usual way. The crude product was 
chromatographed on silica, using ethyl acetate-hexane mixtures as eluant. 
Further recrystallisation from carbon tetrachloride-hexane gave the title 
compound (0.64g, m.p. 119-120-C). NMR (CDCI3): 5 1.54g (6H,s); 2.34(lH,s); 
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5.10{lH,bs); 5.12-5.21(2H,m); 6.32(lH,s>; 7.37(lH,dd); 8.55(lH,d); 
.8.71(lH,d). 

EXAMPLE 45 Preparation of Compounds 146 and 147: 5-N(l,l-diinethy1 propyl) 
carbamoy1oxy-3(4-trif1uoroinethy1pyridin-2-y1) thiazo1idin-4-one (Compound 
146) and 5-N (1 , 1-dimethy 1 prop-2 -eny 1 carbamoyl oxy-3 (4-tri f 1 uoromethy 1 - 
pyridin-2-y1)th1azo1idin-4-one (Compound 147) 

The title compounds were prepared by a procedure similar to that described 
in Example 39, but initially using 

5-N{l.l-dimethylprop-2-ynyl)carbamoyloxy- 3(4-trif luoromethylpyridin-2-yl) 
thiazolidin-4-one (0,319g), prepared as described in Example 44, and 
Lindlar's catalyst (0.032g) in ethyl acetate (5ml), After three hours no 
reaction had occurred, so 10% palladium on carbon catalyst (0.03g) was 
added. The resultant mixture was hydrogenated for thirty minutes and 
worked up in the usual manner. The residue was chromatographed on silica, 
using ethyl acetate-hexane mixtures as eluant, to give firstly title 
compound 146 (0.049g). NMR (CDClg) : B 0.87 (3H,t); K25(3H,s); 1.27(3H,s); 
l-57(2H,m); 4.78(lH,bs); 5.13-5.20(2H,m) ; 6,29(lH,s); 7.35(lH,dd); 
8.56(lH,d); 8.71(lH,d). The second component, title compound 147 (0.219g, 
m.p, 90-9rC) had NMR (00013): 5 1.41(6H,s); 4.98(lH,bs); 5.03-5.19(4H,m); 
5.95(lH,dd); 6.30(lM,s); 7.36(lH,dd); 8.53(lH,d); 8.70(lH,d). 

- EXAMPLE 46 Preparation of Compound 148: 3-t-Buty1 carbamoyl oxy-l (4- 
methoxypyri di n-3-yl ) pyrrol 1 di n-2-one 

Step 1 Preparation of 5(4-chlorobutanoylamino)-2-methoxypyridine 

A solution of 5-amino-2-methoxypyridine (2-Og) in ether (20ml) was treated, 
dropwise at 0**C, successively with 4-chlorobutanoyl chloride (2.77g) and 
triethylaroine (1.79g). The mixture was allowed to warm to room 
temperature, stirred for two hours, poured into water and extracted with 
ethyl acetate. The extracts were dried over magnesium sulphate and 
evaporated under reduced pressure to give the title compound (3.70g, m.p. 
91-95^*0 . 



X)CID: <WO 953371 9A1_I_> 



wo 95/33719 



- 100 - 



PCT/GB9S/01224 



Step Z Preparation of l(4-methoxypyridin-3-yl)pyrrolidin-2-one 

5(4-chlorobutanoylaniino-2-methoxypyndine (3.50g). prepared as described in 
Step 1 above, was added portionwise to a solution of sodium methoxide (from 
0.35g sodium) in methanol (30ml), stirred under nitrogen. The reaction 
mixture was stirred for two hours, diluted with ether and filtered. The 
filtrate was evaporated under reduced pressure and the residue triturated 
with ether to give the title compound (2.83g, ra.p. 64-65'C). NMR (CDCU): 
5 2.20(2H.p); 2.60(2H,t); 3.84(2H.t); 3.94(3H,s); 6.78(lH,d); 8.10(lH.dd); 
8.19(lH,d). 



SteE_3 Preparation of 3-hydroxy-l(4-methoxypyridin-3-yl)pyrrolidin-2-one 

Lithium bis(trimethylsilyl)amide (5.72ml, IM solution in tetrahydrofuran) 
was added dropwise to a stirred suspension of l(4-methoxypyridin-3-yl)- 
pyrrolidin-2-one (0.5g), prepared as described in Step 2 above, in 
tetrahydrofuran (20ml). under nitrogen at -78-C. The reaction mixture was 
stirred for thirty minutes at -78«'C, allowed to warn to CC, then treated 
with a stream of oxygen. After one hour, the mixture was poured into 
saturated aqueous sodium sulphite solution and shaken vigorously for five 
minutes. It was then extracted with ether and the extracts washed with 
aqueous sodium sulphite solution then brine, dried over sodium sulphate and 
evaporated under reduced pressure. The residue was chromatographed on 
silica, using ethyl acetate as eluant, to give crude product, further 
recrystallised from ethyl acetate to give the title compound (O.lSSg, m.p. 
I21-123«'C). NMR (CDCI3): S 2.14(lH,m); 2.64(lH.d); 3.12(lH.bs); 
.3.76(2H,m); 3.93(3H,s); 4.49(lH,dd); 6.79(lH,d); 8.11(lH,dd); 8.22(lH.d). 

Step 4 Preparation of 3-t-butylcarbamoyloxy-l(4-methoxypyridin-3-yl) 
pyrrol idin-2-one 



The title compound was prepared by a procedure similar to that described in 
Example 35, Step 1, but using 

3-hydroxy-l(4-methoxypyridin-3-yl)pyrrolidin-2-one (0.145g), from Step 3. 
triethylamine (0.39ml). t-birtyl isocyanate (0.32ml) and dichloromethane 
(5ml). After eighteen hours reaction was incomplete, so further aliquots 
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of tri ethyl amine and isocyanate were added. After a further twenty- four 
hours the reaction was worked up in the usual way and the crude product 
chroraatographed on silica, using hexane-ethyl acetate (10:3) as eluant, to 
give the title compound (0.107g, m.p. 110-111'C). NMR (CDCI3): 8 
1.34(9H.s); 2.15(lH.m); 2.75(lH,in) ; 3.80(2H.2d); 3.94(3H.s); 4.90(lH,bs); 
5.33(lH,dd); 6.78(lH,d); 8.14(lH,dd); 8.24(lH,d). MS: M* 307. 

EXAMPLE 47 Preparation of Compound 149: 5-t-Buty1carbamoy1oxy-3(4,6- 
di methyl pyrirai di n-2 -y 1 ) th i azo 1 i d1 n-4-one 

Step I Preparation of ((4,6-diraethylpyrimidin-2-yl)aminomethylthio)acetic 



The title compound was prepared by a procedure similar to that described in 
Example 35, but using 2-araino-4,6-dimethylpyrimidine (5.0g). thioglycolic 
acid (3-74g), 37% aqueous formaldehyde solution (3.29ml), 
p-toluenesul phonic acid (0.025g) and toluene (70ml). After heating for 
three hours, the mixture was allowed to cool. The precipitate was filtered 
off and dried under reduced pressure. Soluble in aqueous sodium 
bicarbonate solution, it was shown to be the uncyclized title compound 
(4.0g, m.p. 164-165''C). NMR (DMSO-dg/CDClj) : 8 2.3(6H,s); 3.35(2H,s); 
4.7(2H.d); 6.4(lH.s); 6.85(lH.t). 

Step ? Preparation of 3(4,6-d.imethylpyrimidin-2-yl)thiazolidin-4-one 

A stirred suspension of ((4,6-dimethylpyrimidin-2-yl)aminoniethylthio) 
acetic acid (4.04g) , from Step 1 above, in dichloromethane (30ml) was 
cooled to 5°C, treated with triethylamine (1.90g) them dropwise with 
thionyl chloride (2.23g). The mixture was stirred at 5'C for two hours, 
treated with more triethylamine (1.90g), then allowed to warm and stand 
overnight at room temperature. It was diluted with dichloromethane, washed 
with water and brine, dried over magnesium sulphate and evaporated under 
reduced pressure. The residue was chromatographed on silica using 
dichlorcmethane-ethanol (10:1) as eluant. to give the title compound 
(2.27g, mp SS-Se^C) . NMR (CDCI3): 8 2.5(6H,s); 3.8(2H,s); 5.05(2H,s); 
6.85(lH,s). MS: MH* 210. 



acid 
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jSifilLl Preparation of 3(4,6-diniethylpynniidin-2-yl)-5-hydroxy 
' thiazo1idin-4-one 

The title compound was prepared by a procedure similar to that described in 
Example 37 Step 2, but using 3(4.6-dimethylpyrimidin-2-yl)thia2olidin-4-one 
(0.5g),from Step 2 above, sulphuryl chloride (0.10ml and 0.09rol) and 
dichloromethane (10ml). The crude chloro derivative was dissolved in 
tetrahydrofuran and treated with an aqueous solution of potassium 
dihydrogen phosphate in a procedure similar to that described in Example 
36. Step 2. The crude product was chromatographed on silica, using 
dichloromethane-ethanol (19:1) as eluant. to give the title compound 

(O.lOg). NMR(CDCl3): & 2.5(6H.s); 5.1(2H.m); 5.7(lH,s); 6.9(lH.s) . MS: 
MH 226. 

Sl£E_4 Preparation of 5-t-butylcarbamoyloxy-3(4,6-dimethylpyrimidin-2-yl) 
thiazolidin-4-one 

The title compound was prepared by a procedure similar to that described in 
Example 35, but using 3(4.6-diraethyTpyrimidin-2-yl)-5-hydroxythia2olidin- 
4-one (O.lOg). from Step 3. t-butyl isocyanate (0.048g). triethylamine 
(0.05g) and dichloromethane (10ml). Chromatography on silica, using 
dichloromethane-ethanol (49:1) as eluant, gave the title compound (O.lOg, 
m.p. 153-154»C). NMR (CDCI3): 5 1.3(9H.s); 2.5(6H,s); 4.9(lH,bs); 
5.1(2H,m); 6.2(lH,s); 6.9(lH,s). MS: MH* 325. 

EXAMPt^E 4p Preparation of Compound 150: 3(5-Broraothiazol-2-y1)-5-t- 
butyl carbamoyl oxy-thi azol i di n-4-one 

5ieE_l Preparation of 3(5-broraothiazol-2-y1)thiazolidin-4-one 

The title compound was prepared by a procedure similar to that described in 
Example 43 Step 1. but using 2-amino-5-broraothiazole (S.Og), thioglycolic 
acid (2.60g). 37% aqueous formaldehyde solution (2.24ml) and toluene 
(lOOml). The title compound was obtained as a crystalline solid (0.62g). 
NMR (CDCI3): 8 3.81(2H,s); 5.08(2H.s); 7.42(lH.s). 
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Step 2 Preparation of 3(5-broniothiazol-2-yl)-5-hydroxythiazolidin-4-one 

A stirred solution of 3(5-bromothiazol-2-yl)thiazol idin-4-one (0.62g, 
prepared as described in Step 1 above) in dichloromethane (10ml) was 
treated with sulphuryl chloride (0.19ni1). The resultant suspension was 
stirred for one hour, giving a green solution, then evaporated under 
reduced pressure. The residue was dissolved in tetrahydrofuran (25nil), 
treated with saturated sodium bicarbonate solution (35nl) and the mixture 
stirred vigorously for five hours. It was then diluted with water and 
extracted with chloroform (2x50ml). The extracts were washed with water, 
dried over magnesium sulphate, and evaporated under reduced pressure. The 
residue was chromatographed on silica, using ethyl acetate-hexane mixtures 
as eluant, to give the title compound as a pale yellow solid (0.350g) . 

5teE_l Preparation of 3(5-Bromothiazol-2-yl)-5-t-butylcarbaraoyloxy-. 
thi azol idin-4-one 

The title compound was prepared by a procedure similar to that described in' 
Example 35, but using 3(5-bromoth1azo1-2-yl)-5-hydroxythiazolidin-4-one 
(0.35g), from Step 2, t-butyl isocyanate (0.123g), triethylamine (0.17ml) 
and dichloromethane (10ml). The crude product was recrystallised from 
ethyl acetate-hexane to give the title compound as white needles (0.220g) . 
NMR (CDCI3): S 1.32(9H,s); 4.83(lH,bs|; 5.05-5.13(2H,ro) ; 6.31(lH,s): 
7.44(lH,s). MS: M*(Br=79) 379. 

EXAMPLE 49 Preparation of Compound 151: 5- t-Butyl carbamoyl oxy-3- 
(4-ch1 orobenzothi azol -2-yl ) thi azol i di n-4-one 

Step 1 Preparation of ((4-chlorobenzothiazol-2-yl)aminomethylthio)acetic 
'acid 

The title compound was prepared by a procedure similar to that described in 
Example 47, Step 1, but using 2-amino-4-chlorobenzothiazole (9.20g), 
thioglycolic acid (4.60g), JJH aqueous formaldehyde solution (3.9ml) and 
toluene (75ml). No p-toluenesulphonic acid catalyst was used. The 
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precipitate formed on cooling was filtered off, washed with ethyl acetate 
and dried to give the title compound as a white solid (S.OOg). NMR 
(DMSO-dg): 8 3.63 (2H.s); 4.80(2H.s); 7.19(lH,t); 7.46 (lH,d); 7.82(lH.d); 
9.10(lH,broad), 12.78(lH,broad) . 



StgEL^ Preparation of 3(4-chlorobenzothia2ol-2-yl)thiazolidin-4- 



one 



A stirred suspension of ((4-chloroben2othia2ol-2-yl)aniinoraethylthio)acetic 
acid (7.60g),from Step 1. in dichloromethane (70inl) was treated with 
thionyl chloride (2.1ml). After stirring for thirty minutes, tri ethyl amine 
(7.6ml) was added and stirring continued for a further one hour. The 
mixture was diluted with water and extracted with dichloromethane. The 
extracts were dried over magnesium sulphate, evaporated under reduced 
pressure and the residue recrystallised from ethyl acetate to give the 
title compound as a crystalline solid (2.60g. m.p. 229»C). NMR (CDCl )• 
3.85(2H.s); 5.28(2H.s); 7.25(lH.t); 7.45(lH,d); 7.71(lH,d). ^ 

Slgfi_a Preparation of 3(4-chloroben20thiazol-2-yl)-5-hydroxythia2olidin- 
-4-one 

The title compound was prepared by a procedure similar to that described in 
Example 48 Step 2. but using 3(4-chloroben2othia2ol-2-yl)thia2olidin-4-one 
(3.50g) from Step 2 above, sulphuryl chloride (1.05ml) and dichloromethane 
(50ml). followed by tetrahydrofuran (50ml) and saturated aqueous sodium 
bicarbonate solution (50ml). The crude product was recrystallised from 
toluene to give the title compound (0.45g. m.p. 220'C) . NMR (CDCl ): 8 
5.27(lH.d); 5.38(lH,d); 5.77(lH.d); 7.11(lH.d); 7.28(lH.t); 7.49(lH.d)- 
7.76(lH.d). 



St£B_i Preparation of 5-t-butylcarbaraoyloxy-3(4-chlorobenzothia2ol-2-yl) 
thia2olid1n-4-one 

The title compound was prepared by a procedure similar to that described in 

Example 35 but using 

3(4-chloroben2othiazol-2-yl)-5-hydroxythiazolidin-4-one (0.300g), from Step 
3, t-butyl isocyanate (0.104g). triethylaraine (0.14ml) and dichloromethane 
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(lOml). The crude product was recrystal 1 ised from carbon 
tetrachloride-hexane to give the title compound as a white crystalline 
solid (0.19g). NMR (CDClg): 8 1.34(9H,s); 4.83(lH,bs); 5.31(lH,d); 
5.39(lH,d); 6.35(lH,d); 7.28(lH.t); 7.49(lH,d); 7.73(lH,d). 

EXAMPLE 50 Preparation of Compound 152: 3-t-Butylcarbamoyloxy-l(2- 
chl oroth1en-4-y 1 ) pyrrol 1 d1 n-2*one 

Step 1 Preparation of l(2-chlorothien-4-yl)pyrrol idin-2-onB 

A stirred mixture of 4-bromo-2-chlorothiophene (15.80g), pyrrol idin-2-one 
(6.80g) and cuprous oxide (ll,40g) was heated to 130''C under a nitrogen 
atmosphere for eight hours. The mixture was cooled and filtered, washing 
through thoroughly with chloroform. The filtrate was evaporated under 
reduced pressure and the residue chromatographed on silica, using ethyl 
acetate-hexane mixtures as eluant, to give the title compound as a white 
solid. 90% pure, it was used in the next step without further 
purification. NMR (CDClj) ; inter alia . S 2. 10-2.21 (2H,my; 2.54(2H.t); 
3.76(2H,t); 6.90{lH,d); 7.46(lH,d). 

Step 2 Preparation of l(2-ch1orothien-4-yl)-3-hydroxypyrro11din-2-one 

A stirred solution of l(2-chlorothien-4-yl)pyrrolidin-2-one (l.SSg), from 
Step 1 above, in dry tetrahydrofuran (20ml) was cooled to -74*C under a 
nitrogen atmosphere and treated dropwise with a solution of lithium 
bis (trimethyl si lyl) amide (11. Oral, IM solution in toluene). The mixture was 
stirred for ten minutes, then solid 3-phenyl-N-toluenesul phony loxaziridine 
(2.78g), prepared as described in J, Oro. Chem .. (1988) 53, 2087, was added 
in one portion. The mixture was stirred at -74*'C for ten minutes, then 
all-owed to warm to room temperature. The reaction was quenched with a 
mixture of 2M hydrochloric acid (11ml) and brine (50ml), and extracted with 
ethyl acetate (2x20ml). The extracts were washed with brine, dried over 
magnesium sulphate and evaporated under reduced pressure. The residue was 
chromatographed on silica, using ethyl acetate-hexane mixtures, then 
tetrahydrofuran-hexane mixtures, as eluants. The crude product was 
triturated with ether to give the title compound as a white crystalline 
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solid (0.260g). NMR (CDCI3): B 2.09{lH,m); 2.54(lH.m); 3.63(lH,m). 
3.74{lH,in); 4.82(lH.d); 6.95(lH,d); 7.49(lH,m). 

Step 3 Preparation of 3-t-butylcarbainoyloxy-l(2-chlorothien-4-yl) 
pyrrol idin-2-one 

A stirred suspension of l(2-chlorothien-4-yl)-3-hydroxypyrrolidin-2-one 
(0.26g), from Step 2, in dichloromethane (10ml) was treated with t-butyl 
isocyanate (O.llSg) and triethyl amine (0.17ml). After three hours, no 
reaction had occurred. Tetrahydrofuran (5ml) was added and stirring 
continued for sixteen hours. Further quantities of isocyanate (0.14ml, 
0.4ml and 0.2ml) were added immediately, then after further periods of 
twenty hours and sixty-eight hours. After a final five hours, the mixture 
was evaporated under reduced pressure and the residue chromatographed on 
silica, using ethyl acetate-hexane mixtures as eluant, to give after 
recrystallisation from ethyl acetate-hexane the title compound (0.12g) as a 
white crystalline solid. NMR (00013): 8 1.32(9H,s); 2.11(lH,m); 
2.71(lH,m); 3.63-3.84(2H,m); 4.78(lH,bs); 5.41(lH,t); 6.99(lH,d); 
7.43(lH.d). 



EXAMPLE 51 Preparation of Compound No.l53: 5-t-Butyl carbamoyl oxy-3 
(pyri d1 n-3-y 1 ) thi azol i din-4-one 

St?P 1 Preparation of 3(pyridin-3-yl)thiazolidin-4-one 

The compound was prepared by a procedure similar to that described in 
Example 36, Steps 1 and 2. but using 3-aminopyridine (5.0g). thioglycolic 
acid (4.9g), 37% aqueous formaldehyde solution (4.35ml), p-toluenesulphonic 
acid (0.025g) and toluene (70ml). The toluene layer was decanted and 
evaporated under reduced pressure to give the title compound (2.79g) as a 
pale red solid sufficiently pure for use in Step 2. NMR (COCK): S 
3.75(2H,s); 4.85(2H,s); 7.4(lH,m); 8.0(IH,dd); 8.5(lH,dd); 8.7(lH,d). 
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Step 2 Preparation of 3(pyridin-3-yl )thiazol idin-4-one S-oxide 

A solution of 3(pyridin-3-yl)thiazolidin-4-one (2.79g, prepared as 
described in Step 1 above) in ethanol (30ml) was added to a stirred 
solution of sodium periodate (3.35g) in water (30ml). The mixture was 
stirred for four hours, allowed to stand overnight at room temperature and 
evaporated under reduced pressure. The dry residue was stirred overnight 
with ethanol and filtered. The extracts were evaporated under reduced 
pressure to give the title compound (2.75g) as a pale yellow solid 
sufficiently pure to be used in Step 3. NMR (DMSO-dg) : 8 3.6(lH,dd); 
4.15(lH,d); 4.85(lH,dd); 5.1(lH,d); 7.45(lH,dd); 7.95(lH,m); 8.4(lH,dd); 
8.7(lH,d). 

Step 3 Preparation of 5-hydroxy-3(pyridin-3-yl)thiazolidin-4-one 

A stirred solution of the sulphoxide (2.75g, prepared as described in 
Step 2 above) in trif luoroacetic acid (30ml) was treated dropwise with 
trifluoroacetic anhydride (3.21g). whilst maintaining the temperature below 
5®C. The mixture was stirred for a further thirty minutes at O-S'^C, for 
four hours at ZO^'C, allowed to stand overnight, then evaporated under 
reduced pressure. The residue was dissolved in dichloromethane, treated 
with solid sodium carbonate (portionwise) , water (dropwise) and methanol 
(10ml) until effervescence ceased. The mixture was dried with magnesium 

TM 

sulphate, filtered through 'Hyflo-Supercel' and evaporated under reduced 
pressure. The residue was chromatographed on- silica, using 
dichloromethane-ethanol (19:1) as eluant, to give the title compound 
(l.Olg. m.p. 150-152^0. NMR (CDCI3): 5 4.7(lH,d); 5.1(lH,dd); 5.6(lH.d); 
7.0(lH,d); 7.4(lH,dd); 8.0(lH,m); 8.5(lH,dd); 8.8(lH,d). 

Step 4 5-t-Butylcarbamoyloxy-3(pyridin-3-yl)thia2olidin-4-one 

By a procedure similar to that described in Example 35, the alcohol 
(0-50g, prepared as described in Step 3 above) was treated with t-butyl 
isocyanate, tri ethyl amine and dichloromethane to give, after 
chromatography, Compound 153 (0.52g, m.p. 59-61*'C). NMR (CDCl^): S 
1.3(9H,s); 4.7(lH,d); 5.1(lH,dd); 6.2(lH,d); 7.4(lH,dd); 8.0(lH,m); 
8.55(lH,dd); 8.7(lH.d). MS: MH* 296. 
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fi? Preparation of Compound 154: 5-t-Buty 1 carbamoyl oxy- 
3(pyra2in-2-yl)thiazolidin-4-one 



StgP 1 Preparation of 3(pyra2in-2-yl)thia2olidin-4-i 



one 



By a procedure similar to that described in Example 51 was obtained, 
from 2-aminopyrazine (S.Og). the title compound (1.85g, m.p. 115-116"C) 
NMR (CDCI3): 5 3.8(2H.s); 5.1{2H.s); 8.35(2H.m); 9.7(lH.d). MS: M* 181.* 

5t£EL£ Preparation of 3(pyra2in-2-yl)thia2olidin-4-one S-oxide 

The thiazolidinone (0.5g. prepared as described in Step 1 above) was 
oxidised by a procedure similar to that described in Example 51 to give the 
corresponding sulphoxide (0.40g, ra.p. lyO-iyi^C). NMR (CDCl ): S 
3.9(2H.m); 5.0(lH.d); 5.3(lH,dd); 8.35(lH.m); 8.45(lH.d); 8.7(iH.d). MS: 
M* 197. 



lieE_i Preparation of 5.hydroxy-3(pyrazin-2-yl)thiazolidin-4-one 

The sulphoxide (l.llg, prepared as described in Step 2 above) was 
treated with trif luoroacetic anhydride in trifluoroacetic acid, and the 
resulting trifluoroacetate hydrolysed, both following procedures similar to 
those described in Example 51. The product (O.ZOg, m.p. 125-127''C) was 
isolated by chromatography on silica, using dichlororaethane-ethanol (19:1) 
as eluant. NMR (CDCI3): S 5.1(2H,m); 5.75{lH.s); 8.4(2H,m); 8.7(lH.d). 
MS: MH 198. 



Step 4 Preparation of 5-t-butylcarbamoyloxy-3(pyrazin-2-yl)- 
thiazol1din-4-one , 

By a procedure similar to that described in Example 51. the alcohol 
(0.18g. prepared as described in Step 3 above) was converted into Compound 
154 (0.15g. m.p. 121-122''C). NMR (CDCI3): 5 1.4(9H.s); 4.85(lH.bs); 
5.1(2H,m); 6.3(lH,s); 8.35(lH,t); 8.4(lH,d); 9.7(lH,d). MS: MH* 297. 
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EXAMPLE 53 Preparation of Compound 155: 5-t-Buty1carban»y1oxy- 
3(5-trif1uoroinethy1pyr1din-2-y1)thiazo1idin-4-one 

5tgP I Preparation of 3(5-trif1uoraniethylpyridin-2-y1)thiazolidin-4-one 

Treatment of 2-amino-5-trif luoromethylpyridlne (S.Og) with 
thioglycolic acid (3.1g), 37% aqueous formaldehyde solution (2.7ral), 
p-toluenesulphonic acid (0.025g) and toluene (70ml), in a manner similar to 
that described in Example 51, gave a mixture (7.13g) of the title compound 
and ( {5-tri f 1 uoromethylpyridin-2-yl) ami nomethylthio) acetic acid in a ratio 
of 1:2. The mixture was dissolved in dichloromethane (SOnil), treated with 
triethylamine (1.44g). cooled to below 5°C, and the stirred solution 
treated with thionyl chloride (1.74g) then, after two hours, with 
triethylamine (1.44g). The mixture was allowed to stand overnight at room 
temperature, diluted with dichloromethane and washed with water, then 
brine. The organic phase was dried over magnesium sulphate, evaporated 
under reduced pressure and chromatographed on silica, using 
dichloromethane-ethanol (49:1) as eluant, to give the title compound 
(3.33g, m.p. 77-78''C) . NMR (CDCI3): 8 3.8(2H,s); 5.1(2H,s); 7.95(lH,dd); 
8.5(lH,d); 8.6(lH,bd). MS: M* 248. 

Step 2 Preparation of 3(5-trifluoromethylpyridin-2-yl)th1a2olidin-4-one 
S-oxide 

The thiazolidinone (3.25g, prepared as described in Step 1 above) was 
oxidised with sodium periodate by a procedure similar to that described in 
Example 51 to give the corresponding sulphoxide (3.38g, m.p. ISl-lSS'C). 
NMR (CDCI3): 5 3.9(2H,m); 5.0(lH.d); 5.4(lH,dd); 8.0(lH,dd); 8.55(lH,d); 
8.65(lH,d). MS: MH* 265. 

Step 3 Preparation of 5-hydroxy-3 (5-tri fl uoromethylpyridi n-2-yl) - 
thiazo1idin-4-one 



The sulphoxide (2.0g, prepared as described in Step 2 above) was 
treated with trifluoroacetic anhydride in trif luoroacetic acid and the 
resultant 5-tri fluoroacetate hydrolysed, both according to procedures 
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similar to those described in Example 51. The product (1.19g, m.p. 
130-131°C) was isolated by chromatography on silica, using 
dichlororaethane-ethanol (49:1) as eluant. NMR (CDCI3): 5 5.2(2H,m); 
5.75(lH.s); 8.0(lH,dd); 8.55(lH,d); 8.65(lH.bd). MS: MH* 265. 

StgE_4 Preparation of 5-t-butylcarbamoyloxy-3(5-trifluoromethylpyridin- 
-2-yl)thiazolidin-4-one 



By a procedure similar to that described in Example 51, the alcohol 
(O.Sg, prepared as described in Step 3 above) was converted into Compound 
155 (0.35g. m.p. 189-190°C). NMR (CDClj): 5 1.3(9H.s); 4.8(lH.bs); 
5.2(2H,s); 6.3(lH,s); 8.0{lH,dd); 8.6(lH,d); 8.65(lH,d). MS: MH* 364. 

EXAMPLE 54 Preparation of Compound 156: 5-t-Buty1carbamoyloxy- 
3 (4- 1 ri f 1 uoromethy 1 py r imi di n-2-y 1 ) thi azol i di n-4-one 

Si£E_i Preparation of 3(4-trifluoromethylpyrimidin-2-yl)thia2olidin-4-one 

2-Amino-4-trifluoromethylpyrimidine (S.Og) was treated with 
thioglycolic acid, aqueous formaldehyde solution, p-toluenesul phonic acid 
and toluene in a manner similar to that described in Example 51. The crude 
product (8.18g) was, however, largely uncyclized ( (4-trifl uoromethy 1- 
pyrimidin-2-yl)aminomethylthio)acetic acid. NMR (CDClj): 5 3.4(2H,s); 
4.8(2H,s); 8.4(lH.d); 8.6(lH,d). MS: MH"" 268. This material was cyclized 
in a manner similar to that described in Example 51 to give the title 
compound (0.75g, m.p. 117'C), following chromatography on silica using 
dichloromethane-ethanol (49:1) as eluant. NMR (CDCI3): S 3.8(2H.s); 
5.1(2H,s); 7.45(lH,d); 9.05(lH,d). MS: MH* 249. 

Si£E_2 Preparation of 5-hydroxy-3 (4-trifl uoromethy lpyrimidin-2-yl )- 
thi azol idin-4'-one 

The thiazolidinone (0.38g, prepared as described in Step 1 above) was 
chlorinated with sulphury! chloride, then the total product hydrolysed with 
potassium dihydrogenphosphate buffer, both using a procedure similar to 
that described in Example 35, Steps 1-3. The second reaction mixture was 
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extracted with ethyl acetate, the extracts dried and evaporated under 
reduced pressure and the residue chromatographed on silica, using 
dichlororaethane-ethanol (49:1) as eluant, to give the title compound 
(0.21g, m.p. ISO-lBl-C). NMR (CDCI3): S 5.2(2H,in); 5.7(lH,s); 7.5(lH.d); 
9.0(lH.d). MS: MH* 266. 

Step 3 Preparation of 

5-t-butylcarbamoyloxy-3(4-trifluoroinethylpyriniidin-2-yl)thiazolidin-4-one 

By a procedure similar to that described in Example 51, the alcohol 
(0.20g, prepared as described in Step 2 above) was converted into Compound 
156 (O.lQg, m.p. 63°C) after chromatography on silica, using 
dichloromethane-ethanol (97:3) as eluant. NMR (CDCI3): 8 1.3(9H,s); 
4.8(lH,bs,); 5.1(2H,m); 6.2(lH,s); 7.5(lH,d); 9.0(lH,d). MS: MH* 365. 

EXAMPLE 55 Preparation of Compound 157: 5-t-Butyl carbamoyl oxy- 
3 (6-tri f 1 uoronethyl py rimi di n-4-y 1 ) thi azol idin-4-one 

$tep 1 Preparation of 3(6-trif luoromethylpyrimidin-4-yl)thia2olidin-4-one 

Following the procedures described in Example 54, 
4-amino-6-trifluoromethy1pyrimidine (2.16g) was converted into crude 
((6-trifluoromethylpyrimidin-4-yl)aininomethylthio)acetic acid (3.89g) and 
thence into the title compound (1.55g, m.p. 90-91*C) following 
chromatography on silica, using dichloromethane-ethanol (49:1) as eluant. 
NMR (CDCI3): 5 3.8(2H.s); 5.1(2H,s); 8.75(lH,s); 9.1(lH,s). MS: M* 249. 

Step 2 Preparation of 5-hydroxy-3(6-trifluoromethylpyrimidin-4-yl)- 
thi azol i di n-4-one 

The thiazolidinone (1.44g, prepared as described in Step 1 above) was 
converted into the 5-chloro analogue and thence the 5-hydroxy analogue 
using procedures similar to those described in Example 54. The title 
compound (1.21g, m.p. 89-91*C) was isolated by chromatography on silica, 
using dichloromethane-ethanol (49:1) as eluant. NMR (CDCI3): 8 5.1(2H,m); 
5.75(lH,s); 8.8{lH,d); 9.15(lH,s). MS: MH* 266. 
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Step 3 Preparation of 5-t-butylcarbamoyloxy-3(6-trifluoromethyl- 
pyridin-4-yl) thia2Dlidin-4-one 

By a procedure similar to that described in Example 51, the alcohol 
(O.SOg, prepared as described in Step 2 above) was converted into Compound 
157 {0.19g, m.p. 140-142**C), after chromatography on silica using 
dichlororaethane as eluant. NMR (CDCl^) : & 1.3(9H,s); 4.9(lH,bs); 
5.1(2H,m); 6.25(lH,s); 8.8(lH.d); 9.1(lH,s). MS: MH* 365. 

EXAMPLE 56 Preparation of Compound 158: 5-t-Buty1 carbamoyl oxy- 
3 (2 , 6-bi stri f 1 uoromethyl pyriroi di n-4-y 1 ) thi azol i d1n-4-Gne 

Step 1 Preparation of 3(2,6-bistrif luoromethylpyridin-4-yl )- 
thiazolidin-4-one 

By a procedure similar to that described in Example 35, but using 
4-amino-2, 6-bi stri fl uoromethyl pyridine (0.83g) and appropriate amounts of 
the other reagents, was obtained the title compound (0.32g), after 
chromatography on silica, using hexane-ethyl acetate (6:1) as eluant. NMR 
(CDClj): 5 3.81(2H,s); 4.93(2H,s); 8.15(2H.s). MS: M* 316- 

Step 2 Preparation of 5-hydroxy-3 (2, 6-bi stri fl uoromethyl pyridin-4-yl) - 
thi azol idin-4-one 

By procedures similar to those described in Example 35, Steps 2 and 3 
but using the thi azol idi none (0.29g, prepared as described in Step 1 
above), was obtained the title compound (0.15g), following chromatography 
on silica using hexane-ethyl acetate (3:1) as eluant. NMR (CDCI3): 5 
4,16(lH,bs); 4.82(2H,d); 5.14(lH,d); 5.73{lH,s); 8.19(2H,s). MS: M"" 332. 

Steo 3 Preparation of 5-t-butylcarbamoyloxy-3(2,6-bistrifluoromethyl- 
pyridin-4-yl)thiazol idin-4-one 

By a procedure similar to that described in Example 51, the alcohol 
(O.llg, prepared as described in Step 2 above) was converted into Compound 
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158 (0.068, m.p, 122-124**C), after chromatography on silica using 
hexane-ethyl acetate (6:1) as eluant. NMR {CDCI3): 5 1.34(9H,s); 
4.79(lH,d); 4.86(lH,bs); 5.16(lH,dd); 6.18 (lH,s); 8.19(2H,s). MS: 431. 

EXAMPLE 57 Preparation of Compound 159: S-t-Butylcarbamoyloxy* 
3(2|2-d1f1uoro-l,3-benzodioxo1-5-y1)thiazo1idin*4-one 

Step 1 Preparation of 3(2,2-difluoro-l,3-ben2odioxol-5-yl)- 
thiazolidin-4-one 

By a procedure similar to that described in Example 35. Step 1, but 
using 5-amino-2,2-difluoro-l,3-benzodioxole (l.SOg), thioglycolic acid 
(O.SOg), 37% aqueous formaldehyde solution (0.70g), p-toluenesulphonic acid 
(0.025g) and toluene (90ml). After heating for ninety minutes, the mixture 
was evaporated under reduced pressure, diluted with ether and washed 
successively with hydrochloric acid (2M) , water, aqueous sodium bicarbonate 
solution, and brine. The organic layer was dried over magnesium sulphate, 
evaporated under reduced pressure and the residue chroraatographed on 
silica, using hexane-ethyl acetate (4:1) as eluant, to give the title 
compound (0.52g, m.p. 105-107^C) . NMR (CDClj): 5 3.75(2H,d); 4.79(2H,d); 
7.06(2H.m); 7.33(lH,d), MS: m"" 259. 

Step 2 Preparation of 5-hydroxy-3(2,2-dif luoro-l,3-benzod^oxol-5-yl)- 
thrazol idin-4-one 

The title compound was prepared by a procedure similar to that 
described in Example 35, Steps 2 and 3, but using 

3(2,2-difluoro-l,3-benzodioxol-5-yl)thiazolidin-4-one (0.49g, prepared as 
described in Step 1 above), sulphury! chloride (0-25g) and dichloromethane 
(20ml). The reaction mixture was evaporated under reduced pressure and the 
residue hydrolysed with an aqueous solution of potassium di hydrogen 
phosphate in tetrahydrofuran. The crude product was triturated with hexane 
to give the title compound (0,44g, m.p. 98-100*^0). NMR (CDCU): 5 



4.69(lH,d); 4.95(lH,dd); 5.71(lH,d); 7.10(2H,m); 7.37(lH,d). MS: M*" 275. 
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?^gP 3 Preparation of 5-t-butylcarbanioyloxy-3(2,2-dif luoro-1 ,3-ben2o- 
di oxol -5-y 1 ) th i azol i d1 n-4-one 



The title compound was prepared by a procedure similar to that 
described in Example 35, Step 4, but using the alcohol (O.lOg). prepared as 
described in Step 2 above, t-butyl isocyanate (0.036g). triethylamine 
(0.037g) and dichloromethane (5ml). Chromatography on silica, using 
hexane-ethyl acetate (4:1) as eluant. gave Compound 159 (0.064g. ra.p. 
159-161»C). NMR (CDClj): S 1.34(9H,s); 4.62(lH,d); 4.88(lH.bs); 
4.96(lH,dd); 6.17(lH,d); 7.10(2H,ro); 7.35(lH,d). MS: M^^ 374. 

EXAMPLE 58 Preparation of Compound 160: 5-N(l,l.dimethylprop-2-ynyl) 
carbamoyloxy-3(2.2-difluoro-l,3-benzodioxol-5-yl)thiazolidin-4-one 

By a procedure similar to that described in Example 57, Step 3. but 
using l,l-dimethylprop-2-ynyl isocyanate in place of t-butyl isocyanate, 
the substrate alcohol (0.30g, prepared as described in Example 57. Step 2) 
gave Compound 160 (0.21g. m.p. 111-115-C). NMR (CDCl,): 8 1.72(6H,s); 
2.37(lH.s); 4.62(lH,d); 4.98(lH.dd); 5.15(lH.bs); 6.21(lH,d); 7.10(2H,m); 
7.35(lH,d). MS: M* 384. 

EXAMPl,E 59 Preparation of Compound 161: 3-t-Buty1 carbamoyl oxy- 
l(2,6-dich1oropyridin-4-y1)pyrro1idin-2-one 



5tea_i Preparation of 3-hydroxy-l(2,6-dichloropyridin-4-yl)pyrrolidin-2- 



one 



A suspension of 4-amino-2,6-dichloropyridine (4.2g) in 3-hydroxy- 
tetrahydrofuran-2-one (9.7g) was heated at 180'C for twenty hours and 
allowed to cool. The residue was dissolved in dichloromethane, washed with 
water, hydrochloric acid (IM) and brine, dried over magnesium sulphate and 
evaporated under reduced pressure. This residue was triturated with a 
little dichloromethane to give the title compound (l.Og), sufficiently pure 
for use in the next stage. NMR (DMSO-dg): 5 1.8(lH,m); 2.4(lH.m); 
3.6(lH,m); 3.8(lH,ra); 4.3(lH,m); 5.9(lH,d); 7.8(2H,s). 
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Step 2 Preparation of 3-t-butylcarbainoyloxy-l(2,6-dichloropyridin-4-yl)- 
pyrrol i d i n-2-one 

A solution of the alcohol (O.SOg, prepared as described in Step 1 
above), tri ethyl amine (0.35g) and t-butylisocyanate (0.36g) in 
dichlpromethane (150ml) was allowed to stand overnight at room temperature. 
Additional aliquots of triethylamine and t-butylisocyanate were added at 
one day intervals. After four days in total, the mixture was evaporated 
under reduced pressure. The residue was chromatographed on silica, using 
dichloromethane-ethanol (49:1) as eluant, to give Compound 161 (0.38g, m.p. 
164-166^0. NMR (CDClg): 5 1.35(9H,s); 2.2(lH,m); 2.75(lH.m); 4.3(2H.m); 
4.9(lH,bs); 5.35(lH,t); 7.75(2H,s). MS: MH^ 346, 348, 350. 

EXAMPLE 60 Preparation of Compound 162: 3-t-Buty1 carbamoyl oxy- 
1 (4-tri f 1 uoromethyl pyri di n-2-y 1 ) pyrrol idin-2-one 

By a procedure similar to that described in Example 59, 2-amino-4- 
trifluoromethylpyridine (3.24g) was treated with excess 
3-hydroxytetrahydrofuran-2-one to give, after chromatography on silica 
using hexane-ethyl acetate (3:1) as eluant, 3-hydroxy- 1 (4-tri fl uoro- 
methyl pyridin-2-yl ) pyrrol idin-2-one (0.16g). This material was converted 
into the title compound by a procedure similar to that described in Example 
59. Preparative layer chromatography on silica, using chloroform-hexane- 
methanol- (91:5:4) as eluant, and recrystallisation from chlorofqrm-hexane 
gave Compound 162 (0.024g, m.p, 112-114**C). NMR essentially identical to 
that given in Example 62, describing an alternative synthesis. 

EXAMPLE 61 Preparation of Compounds 163-165 

By procedures similar to those described in Example 59, the 
appropriate heterocyclic amines were converted into the 
hydroxypyrrol idi nones and thence into their t-butyl carbamates. 
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Compound 163 

2-/toiino-4-trifluoromethylthiazole (l.Og) gave 
3-hydroxy-l (4-tri f 1 uororaethy 1 thi azol -2-y 1 ) pyrrol i di n-2-one (0 . 35g , m.p . 
lAO-Ul'C). NMR (CDCIg): 8 2.2(lH,in); 2.7(lH,m); 3.0(lH.bs); 4.0(lH,ra); 
4.3(lH,m); 4.65(lH,t); 7.5(lH,s). MS: M* 252. The t-butyl carbamate, 
Compound 163, had m.p. 157'C. NMR (CDClj): 8 1.3(9H,s); 2.2(lH,m); 
2.8(lH,m); 4.0(lH,m); 4.3(lH,m); 4.85(lH,bs); 5.5(lH,t); 7.5(lHis)'. MS: 
MH* 352. 

Compound 164 

4-Amino-6-trif1uoromethylpyrimidine (S.Og) gave 
3-hydroxy-l(6-trifluororaethylpyrimidin-4-yl)pyrrolidin-2-one (0.36g, m.p. 
178-180»C). NMR (CDCI3): S 2.15{lH.n.); 2.7(lH.m); 3.05(lH,bs); 3.8(lH.m); 
4.3(lH,m); 4.6(lH,m); 8.75(lH,s); 9.1(lH,s). MS: M"" 247. The 
t-butyl carbamate, Compound 164 had m.p. 136-137°C. NMR (CDCI3): 8 
1.35{9H,s); 2.12(lH,m); 2.7(lH,m); 3.85(lH,m); 4.3(lH,ra); 4.9(lH,bs); 
5.5(lH,t); 8.8(lH,s); 9.1(lH,s). MS: MH* 347. 

Compound 165 

2-Amino-5-trifl uororaethy 1-1, 3, 4-thiadi azol e (2.0g) gave 
3-hydroxy-l (5-trifluororaethyl-l, 3, 4-thiadiazol-2-yl)pyrrolidin-2-one 
(0.42g). NMR (CDCI3): 8 2.3(lH,m); 2.8(lH,m); 4.1(lH.m); 4.4(lH,m); 
4.7(lH,t). MS: MH"^ 254. The t-butyl carbamate, Compound 165, had m.p. 
184-186*C. NMR (CDClg) : 8 1.35{9H,s); 2.3(lH,m); 2.85(lH,ro); 4.15(lH,m); 
4.45(lH,m); 4.9(lH,bs); 5.5(lH,t). MS: MH* 353. 
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EXAMPLE 62 A general route to 3-hydrocarby1-carbaraoy1oxypyrro1idinones 
exemplified with Compound 162: 3-t-Buty1carbamoy1oxy-l(4-trif1uoromethy1 
pyridin-2-yl)pyrrolidin-2-one 

Step 1 Preparation of 3-t-butyl carbamoyl oxy-tetrahydrofuran-2-one 

Boron trifluoride diethyl etherate (1.38g) was added dropwise, over a 
period of fifteen minutes, to a stirred solution of 

3-hydroxytetrahydrofuran-2-one (10. Og) and t-butylisocyanate (9.7g) in dry 
dichloromethane (300ml), whilst maintaining the temperature below 10*C- 
The mixture was stirred at room temperature for a further four hours, 
treated with brine and sufficient aqueous sodium bicarbonate solution to 
render the aqueous phase basic, then extracted several times with 
dichloromethane* The extracts were washed with brine, dried over magnesium 
sulphate and evaporated under reduced pressure to give the title compound 
(18.5g, m,p. 104-106^0. NMR (CDCI3): 5 1.34(9H,s); 2.28(lH,m); 
2.73(lH,m); 4.28(lH,dt); 4.46(lH,dt); 4.90(lH,bs); 5-31(lH,t). MS: m" 201. 

The addition can also be catalysed using triethyl amine or gaseous 
hydrogen chloride in place of boron trifluoride. However a rearrangement 
product can be formed in variable amounts which can necessitate 
purification of the desired material, for example by chromatography on 
silica using hexane-ethyl acetate (3:1) as eluant. 

Steo 2 Preparation of 2-t-butylcarbamoyloxy-4-iodo-N(4-trifluoromethyl. 
pyridin-2-y1)butanamide. " " r-""' ■ ._ 

A stirred solution of 3-t-butyl carbamoyl oxy-tetrahydrofuran-2-one 
(l.Og, prepared as described in Step 1 above) in dry dichloromethane (25ml) 
was placed under nitrogen and kept dark with an aluminium foil shroud- It 
was treated dropwise with iodotrimethylsilane (l.Og), allowed to stand 
overnight at room temperature, treated with chlorotrimethylsilane (I.09g) 
and stirred for a further three hours. It was then cooled to 0**C and 
treated dropwise with oxalyl chloride (0,63g) and N,N-dimethylfonnamide 
(0.05g) . After stirring for thirty minutes at Q**C and a further two hours 
at 20**C, the mixture was evaporated under reduced pressure. The residue 
was dissolved in dichloromethane (25ml) and treated successively, with 
stirring, with pyridine (2.36g), 4-dimethyl ami nopyri dine (0.06g) and 
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2-aniino-4-tnfluoroniethyl pyridine (0.89g). The mixture was allowed to 
stand overnight at rooin temperature, diluted with dichloromethane, washed 
with hydrochloric acid (2M) and brine, dried over magnesium sulphate and 
evaporated under reduced pressure. The residue was chromatographed on 
silica, using dichloromethane-ethanol (99:1) as eluant, to give the title 
compound (l.llg, m.p. 83-85»C). NMR (CDCI3): 8 1.35(9H,s); 2.5(2H.ro); 
3.25(2H.t); 5.0(lH.bs); 5.3(lH.dd); 7.3(lH.dd); 7.45(lH,d); 8.55(lH,bs); 
8.8 (lH,bs). MS: M"^ 473. 



S±eE_l Preparation of 3-t-butylcarbamoyloxy-l{4-trifluoromethyl- 
pyridin-2-yl)pyrrolidin-2-one 

Sodium hydride (0.090g. 55% suspension in mineral oil) was added 
portionwise to a stirred solution of 2-t-butyl carbamoyl oxy-4-iodo-N- 
(4-trifluoromethylpyridin-2-yl)butanamide (0.97g, prepared as described in 
Step 2 above) in dry tetrahydrofuran (lOral). After stirring for a further 
fifteen minutes, the mixture was poured on to water and extracted with 
ethyl acetate. The extracts were washed with brine, dried over magnesium 
sulphate and evaporated under reduced pressure. The residue was 
chromatographed on silica, using dichloromethane-ethanol (49:1) as eluant, 
to give Compound 162 (0.45g. m.p. 115.5-116.5»C) . NMR (CDCI3): 8 
1.35(9H.s); 2.15(lH,m); 2.7(lH,m); 3.9(lH.m); 4.25(lH.m); 4.9(lH,bs); 
5.45(lH.t); 7.3(lH,dd); 8.55(lH,d); 8.75(lH,s). MS: MH* 346. 

EXAMPLE 63 Preparation of Compounds 166-171 

By procedures similar to those described in Example 62, the 
appropriate heterocyclic amines were converted into the pyrrolidinone 
carbamates via the open-chain iodo-amides. 



Compound 166 



4-Amino-2-trifluororaethyl pyridine (1.20g), scaled to 3-t-butyl- 
carbamoyloxy-tetrahydrofuran-2-one (l.SOg) and corresponding quantities of 
other reagents/solvents, gave 2-t-butylcarbamoyloxy-4-iodo-N(2-trifluoro- 
methylpyridin-4-yl)butanamide (l.lSg. contaminated with starting lactone). 
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NMR (CDCI3) for product only: 5 1.39(9H,s); 2.41(2H,ni) ; 3,26(2H,m); 
5.03(lH,bs); 5.21(lH,m); 7.67(lH,dd) ; 7.83(lH,d); 8.58(lH,d); 8.93(lH,bs). 
Cyclisation of this crude material with sodium hydride in tetrahydrofuran 
gave Conipound 166 (0.20g, m.p. lOl-lOa'C). NMR (CDCI3): 5 1.35(9H,s); 
2.20(lH,ni); 2.77(lH,in); 3.82(lH,m); 3.93(lH,dt); 4.90(lH.s); 5.40(lH,t); 
7.86(lH,dd); 8.03(lH.d); 8.69(lH,d). MS: M* 345. 

Compound 167 

4-Amino-2-chloropyridine (0.32g), scaled to 
3-t-butyl carbamoyl oxy-tetrahydrofuran-2-one (O.SOg) etc., gave 
2-t-butylcarbainoyloxy-4-iodo-N(2-chloropyridin-4-yl)butananiide (0.65g, m.p. 
65-67''C). NMR (00013): 5 1.35(9H,s); 2.4(2H,m); 3-25(2H,m); 5.05(lH,bs); 
5.2(lH,t); 7.3(lH,dd); 7.55(lH,d); 8.2(lH.d); 8.9(lH,bs). MS: MH* 440, 
442. Base catalysed cyclisation of this material (0.58g) gave Compound 167 
(O.lSg.p.p. 152-154»C). NMR (00013): 5 1.35(9H,s); 2.15(lH,m); 
2.7S(lH,m); 3.75(2H,ro); 4.9(lH.bs); 5.4(lH,t); 7.65(2H,m); 8.35(lH.m). MS: 
MH* 312,314. 

Compound 168 

2-Amino-4-ch1oropyridine (0.40g). scaled to 1 actonecarbamate (0.63g) 
etc. , gave 2-t-buty1carbamoy1oxy-4-iodo-N(4-ch1oropyridin-2-y1)butanamide 
(0.215g. m.p. 39-42«»C) . NMR (CDClj): S 1.35(9H,s); 2.47(2H.in) ; 3.22(2H.t); 
4.98(lH,bs); 5.24(lH.dd) ; 7.10(lH.dd); 8.18(lH.d); 8.32(lH.d); 8.62(lH,bs). 
MS: M* 439, 441. Base-catalysed cyclisation of this material (0.17g) gave 
Compound 168 (0.055g, m.p. 133-135-0). NMR (ODCI3): 5 1.37 (9H,s); 
2.09(lH,ra); 2.68(lH,m); 3.85(lH,m); 4.23(lH,dt) ; 4.90(lH,bs) 5.42(lH,t); 
7.09(lH,dd); 8.26(lH,d); 8.52(lH,d). MS: M* 311, 313. 

Compound 169 

4-Amino-2-iodopyr1dine (0.90g), scaled to 1 actonecarbamate (l.Og) 
etc., gave the corresponding iodo-amide (0.26g, m.p. 76-77*0). NMR 
(ODOI3): 6 1.3(9H,s); 2.35(2H,m); 3.25(2H,m); 5.15(lH,t); 5.2(lH,bs); 
7.4(lH,dd); 7.8(lH,d); 8.15(lH,d); 9.15(lH,bs). MS: MH* 532. Base- 
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catalysed cyclisation of this material (0.22g) gave Compound 169 (0.14g 
m.p. 59-70-C). NMR (CDClg) : 5 1.35(9H.s); 2.15(lH.n,); 2.7(lH,m); 
3.8(2H.m); 5.0(lH.bs); 5.35(lH.t); 7.7(lH.dd); 8.0(lH.d); 8.3(lH.d). MS- 
MH 404. 

Compound 170 

2-Amino-4.6-bistrifluoromethylpyridine (1.72g), scaled to 
lactonecarbamate (l.SOg) etc, gave the corresponding iodo-amide (0.94g 
m.p. 127-131-C). NMR (CDCI3) : S 1.39(9H.s); 2.46(2H,m); 3.24(2H.t); ' 
5.03(lH,bs); 5.26(lH.dd); 7.64(lH.d); 8.74(lH.d); 8.86(lH.bs). MS: M* 541 
Base-catalysed cyclisation of this material (O.lSg) gave Compound 170 
(0.098g, m.p. 123.126«>C). NMR (CDClj): S 1.37(9H.s); 2.15(lH.m). 

8:9911"::;: 'm::k4:-"^"'"^'* 

Compound 171 

2-Amino-6-chloro-4-trifluoromethylpyridine (1.08g). scaled to 
lactonecarbamate (l.Og) etc.gave the corresponding iodo-amide (1.14g. m.p. 
115- 16«C). NMR (CDCI3): B 1.35(9H.s); 2.5(2H.m); 3.2(2H.t); 5.0(lH.bs); 
5.25(lH.dd); 7.35(lH,s); 8.45(lH,s); 8.7(lH.bs). MS: MH* 508. 510. Base- 
catalysed cyclisation of this material (O.SOg) gave Compound 171 (0.21Q 
m.p. 149-151-C). NMR (CDCI3) : 5 1.35(9H.s); 2.1(lH.m); 2.7(lH.n,); 
3.85(lH.m); 4.25(lH.m); 4.9(lH.bs); 5.45(lH,t); 7.3(lH.s); 8.7(lH.s). MS: 
MH 379, 381. 

EXAMPLE (>4 Preparation of Compound 172: 3-t-Butyl carbamoyl oxy- 
l(pyHdin-3-y1)pyrro11d1n-2-one 

By a procedure similar to that described in Example 62, 
3-aminopyridine (0.47g). scaled to 3-t.butylcarbamoyloxytetrahydro- 
furan-2-one (l.Og) etc.. gave a crude product (3.1g) containing 
approximately 20 mole % of 2-t-butylcarbamoyloxy-4-iodo-N{pyridin-3-yl). 
butanamide. The desired product was apparently unstable in the mixture and 
to chromatography on silica. NMR (00013) for product only: 8 1.38(9H.s)- 
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2.46(2H,m); 3.25(2H,t); 5.12(lH,bs); 5.25(lH,dd) ; 7.29(lH,m) : 8.17(lH,dd) ; 
8.36(lH,dd); 8.58(lH,d). Base-catalysed cyclisation of this crude material 
gave Compound 172 (0,18g, m.p. 129-131''C) after several chromatographic 
separations on silica using dichloromethane-ethanol (19:1) as eluant. NMR 
(CDClj): S 1.35(9H,s); 2.12(lH,m); 2.77(lH,m); 3.86(2H,m); 4.90(lH,bs); 
5.36(lH,t); 7.33(lH,dd); 8.28(lH,m); 8.44(lH,dd); 8.76(lH,d). MS: M**" 277. 

EXAMPLE 65 Preparation of Compound 173: 3-t-Buty1 carbamoyl oxy- 
l(pyridin-3-y1) pyrrol idin-2-one N-oxide 

A stirred solution of the pyridine (0.090g, prepared as described in 
Example 64} in dichloromethane (10ml) was treated with m-chloroperbenzoic 
acid (0.12g, 55%). After being allowed to stand overnight at room 
temperature, the mixture was diluted with dichloromethane, washed with 
aqueous sodium bicarbonate solution and brine, dried over magnesium 
sulphate and evaporated under reduced pressure. The residue was 
chromatographed on silica, using dichloromethane-ethanol (19:1) as eluant, 
to give Compound 173 (0.070g, m.p. 224-225^C) . NMR (CDCI3) : 5 1.35(9H,s); 
2.17(lH,m); 2.75(lH,m); 3.72(2H,m); 4.92(lH,bs); 5.34(lH,t); 7.27(lH,dd); 
7.85(lH,d); 8.05(lH,dd); 8.63(lH.t). MS: M"" 293. 

EXAMPLE 66 Preparation of Compounds 174-182 and 
Compound 164 (alternative method) 

By procedures similar to those described in Example 62, the 
appropriate heterocyclic amines were converted into the pyrrol idi none 
carbamates via the open-chain iodo-amides. 

Compound 174 2-Amino-4-trifluoromethylpyrimidine {0.41g), scaled to 
1 actonecarbamate (O.SOg) etc., gave the corresponding iodo-amide, (0.16g, 
contaminated with starting 1 actonecarbamate) . NMR (CDClj) for product 
only: 5 1.3(9H,s); 2.3(2H,m); 3.3(2H,t); 4.9(lH,bs); 5.3(lH,t); 7.4(lH,d); 
8.95(lH,d); 8.8(lH,bs). Base-catalysed cyclisation of this material gave 
Compound 174 (O.OlSg, m.p. 100-101*C). NMR (CDCI3): S 1.35(9H,s); 
2.1(lH,ro); 2.7(lH.m); 3.9(lH-,m); 4,3(lH,m); 4.9(lH,bs); 5.4(lH,t); 
7.4(lH,d); 9.0(lH,d). MS: MH* 347. 



')OCID:<WO 9533719A1 I > 



wo 95/33719 



- 122 - 



PCT/GB95/01224 



Compound 175 

S-Aminopyrimidine (0.52g), scaled to lactonecarbamate (l.Og) etc., 
gave the corresponding iodo-amide (0.38g, ro.p. 77-79''C). NMR (CDClj): 5 
1.35(9H,s); 2.4(2H,m); 3.25(2H,ni); 5.05(lH,bs); 5.25(lH,dd); a.65(lH.bs); 
9.0(3H,s). MS: MH* 407. Base catalysed cyclisation of this material 
(0.34g) gave Compound 175 {0.17g, m.p. 171-173"C). NMR (CDClj): 5 
1.35(9H.s); 2.2(lH,m); 2.8(lH,m); 3.85(2H,ro); 5.0(lH.bs); 5.4(lH,t); 
9.05(lH,s); 9.15(2H,S). MS: MH* 279. 

Compound 176 

2-Aminopyrazine (O.7I9), scaled to lactonecarbamate (l.SOg) etc., gave 
the corresponding iodo-amide (0.32g, m.p. 113-115»C). NMR (CDCI3): 8 
1.38(9H,s); 2.47(2H,m); 3.33(2H,t); 4.97(lH,bs) ; 5.28(lH,dd); 8.27(lH,dd) ; 
8.39(lH,d); 8.56(lH,bs); 9.56(lH,d). MS: M* 405. Base-catalysed 
cyclisation of this material (0.26g) gave Compound 176 (O.llg, m.p. 
146-149-C). NMR (CDCI3): 8 1.36(9H.s); 2.14(lH.m); 2.74(lH.m); 3.84(lH.m); 
4.18{lH,dt); 4.92(lH,s); 5.45(lH,t); 8.35(2H.m); 9.76(lH.d). MS: M* 278. 

Compound 177 

4-Amino-6-chloropyrimidine (0.71g), scaled to lactonecarbamate (l.Og) 
etc., gave the corresponding iodo-amide (0.65g, m.p. 175-176''C) . NMR 
(CDCI3): 8 1.35(9H,s); 2.45(2H.m); 3.2(2H.t); 5.0{lH.bs); 5.25(lH,dd); 
8.25(lH,s); 8.65(lH,s); 8.8(lH,bs). MS: MH* 441, 443. Base-catalysed 
cyclisation of this material (0.54g) gave Compound 177 (0.16g, m.p. 117»C). 
NMR (CDCI3): 8 1.35(1.35(9H,s); 2.15(lH,m); 2.7(lH.m); 3.8(lH,m); 
4.25(lH,m); 4.9(lH,s); 5.4(lH.t); 8.5(lH,d); 8.75(lH,s). MS: M* 312. 314. 

Compound 178 

4-Araino-6-chloro-2-methylthiopyrimidine (1.02g), scaled to 
lactonecarbamate (l.Og) etc, gave the corresponding iodo-amide (l.OSg, 
m.p. 131-132»C). NMR (CDClg): 8 1.35(9H.s); 2.3(2H,m); 2.55(3H,s); 
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3.2(2H,t); 5.0(lH,bs); 5.2(lH.dd); 7.9(lH.s); 8.7(lH,bs). MS: MH"" 486, 
488. Base-catalysed cyclisation of this material (0.88g) gave Compound 178 
(0.065g, m.p. 165-167''C) . NMR (CDCI3) : 8 1.35(9H.s); 2.1(lH,in); 
2.55(3H,.s); 2.65(lH,m) ; 3.8(lH.m); 4.25(lH,m): 4.9(lH,bs); 5.4(lH,t); 
8.1(lH,s). MS: MH* 359. 361. 

Compound 164 (Alternative method) 

4-Aniino-6-trifluoroinethylpyriinidine (1.06g), scaled to 
lactonecarbamate (l.Og) etc., gave the corresponding iodo-amlde (0.76g, 
m.p. 169-171"C). NMR (DMSO-dg): S 1.3(9H,s); 2.4(2H,m); 3.3(2H,t); 
5.15(lH,dd); e.KlH.bs); 8.55(lH,s); 9.0(lH,s); 10.9(lH;bs). MS: MH* 475. 
Base-catalysed cyclisation of this material (0.60g) gave Compound 164 
(0.21g, m.p. 137*C). NMR and MS were identical to values given for this 
compound., prepared as described in Example 61. 

Compound 179 

4-Amino-6(2,2-difluoroethoxy)pyrimidine (0.86g, m.p. 127''C) was made 
by treating 4-amino-6-chloropyrimidine (2.50g) with sodium 
2,2-difluoroethoxide in tetrahydrofuran. Reaction of it (0.91g), scaled to 
lactonecarbamate (l.Og) etc.. gave the corresponding iodo-amide (1.28g, 
m.p. 42-44''C). NHR (CDClj): 8 1.35(9H,s); 2.5(2H.ra); 3.2(2H.t); 
4.6(2H.dt); S.OClH.bs); 5.2(lH,dd); 6.1(lH,tt); 7.65(lH.s); 8.5(lH.s); 
8.7(lH,bs). MS: MH* 487. Base-catalysed cyclisation of this material 
(1.09g) gave Compound 179 (0.43g. m.p. 49-51'*C) . NMR (CDCI3): 8 1.3(9H,s); 
2.1(lH,m); 2.7(lH,m); 3.8(lH,m); 4.25(lH.m); 4.6(2H,dt); 4.9(lH.bs); 
5.4(lH.t); 6.1(lH.tt); 7.9(lH,s); 8.6(lH,s). MS: MH* 359. 

Compound 180 

4-Amino-6(2,2.2-trifluoroethoxy)pyrimidine (0.61g, m.p. IIS'C) was 
made by treating 4-amino-6-chloropyriraidine (l.Og) with sodium 
2,2,2-trifluoroethoxide in N,N-dimethylformamide. Reaction of it (0.59g), 
scaled to lactonecarbamate (0.58g) etc., gave the corresponding iodo-amide 
{0.55g, m.p. 45-47-C). NMR (CDCI3): 8 1.4(9H,s); 2.5(2H,m); 3.2(2H,t); 
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4.8(2H^m); 4.95(lH,bs); 5.25(lH,dd); 7.7(lH,s); 8.5(lH,s); 8.65(lH,bs). 
MS: MH* 504. Base-catalysed cyclisation of this material (0.44g) gave 
Compound 180 (0.21, ra.p. 100-lOrc). NMR (CDCI3): 8 1.3(9H,s); 2.1(lH,m); 
2.7(lH,m); 3.8(lH,ra); 4.25{lH,m); 4.8(2H,q); 4.9(lH,bs); 5.4(lH,t); 
7.9(lH,s); 8.6(lH.s). MS: MH* 377. 

Compound 181 

4-Amino-6-difluoromethoxypyrimidine (0.17g, m.p. 152-154»C) was made 
by passing chlorodif luororaethane into a solution of 
4-amino-6-hydroxypyrimidine (0.5g) in aqueous dioxan at 70»C. in the 
presence of sodium hydroxide. Reaction of it (0.94g). scaled to 
lactonecarbamate (1.06g) etc.. gave the corresponding iodo-amide (l.Olg, 
pale yellow gum). NMR (CDClj): S 1.4(9H.s); 2.5(2H.in); 3.2(2H,t); 
5.0(lH.bs); 5.25(lH.dd); 7.48(lH.t); 7.75(lH.s); 8.5(lH.s); 8.75(lH.bs). 
MS: MH 473. Base-catalysed cyclisation of this material (0.80g) gave 
Compound 181 (0.23g, m.p. 140-141-C). NMR (CDClj): 5 1.3(9H,s); 2.1(lH,ra); 
2.7(lH,m): 3.8(lH.m); 4.3(lH,ra); 4.9(lH,bs); 5.4(lH,t); 7.5(lH,t); 
8.0(lH.s); 9.6(lH,s). MS: MH* 345. 

Compound 182 

4-Amino-6-difluoromethoxy-2-methoxypyrimidine (1.73g, m.p. 112-113»C) 
was made by passing chlorodif luoromethane into a solution of 
4-amino-6-hydroxy-2-methoxypyrimidine (4,0g) in aqueous dioxan at 70''C, in 
the presence of sodium hydroxide. Reaction of it (0.84g), scaled to 
lactonecarbamate (O.SOg) etc., gave the corresponding iodo-amide (0.33g, 
m.p. 54.55-C). NMR (CDCI3): 5 1.35(9H,s); 2.4(2H,m); 3.2(2H.t); 
3^95(3H.s); 4.95(lH,bs); 5.2(lH,dd); 7.4(lH,s); 7.45(lH,t); 8.6(lH.s). MS: 
M 502. Base-catalysed cyclisation of this material (0.29g) gave Compound 
182 (0.12g, m.p. 107-108'C) . NMR (CDClg) : 5 1.35(9H,s); 2.1(lH,m); 
2.7(lH,ro); 3.8(lH,m); 4.0(3H.s); 4.25(lH,m); 4.95(lH,bs); 5.4(lH,t); 
7.45{lH,t); 7.6(lH,s). MS: MH* 375. 
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EXAMPLE 67 Preparation of Compounds 183-189 

By procedures similar to those described in Example 62, the 
appropriate heterocyclic amines were converted into the pyrrol idinone 
carbamates via the open-chain iodo-anides. 

Compound 183 

2-Amino-5-bromothia2ole (0.45g), scaled to 1 actonecarbamate {0.50g) 
etc., gave the corresponding iodo-amlde (0.45g, m.p. SQ-Ol'C). NMR 
(CDCI3): 6 1.3(9H,s); 2.5(2H,m); 3.2(2H,t); 4.9(lH,bs); 5.3(lH,dd); 
7.4(lH,s); lO.OdH.vbs). MS: MH* 490, 492. Base-catalysed cyclisation of 
this material (0.40g) gave Compound 183 (0.14g, m.p. ig3-194°C) . NMR 
(CDCI3): 8 1.35(9H,s); 2.2(lH,ni); 2.8(lH,m); 3.9(lH,m); 4.2{lH,m); 
4.9(lH,bs); 5.5(lH,t); 7.4(lH.s). MS: M* 351. 363. 

Coiq)ound 184 

2-Amino-5-trifluoromethy1thiazole (5.57g of hydrochloride salt after 
appropriate work-up) was made by treating 2-aminothiazole 5-carboxylic acid 
(8.20g) with sulphur tetrafluoride and hydrogen fluoride at 120'C. The 
anhydrous free base (0.42g), liberated from the hydrochloride salt with 
aqueous sodium bicarbonate solution, scaled to 1 actonecarbamate (O.SOg) 
etc, gave the corresponding iodo-amide (0.52g, m.p. 50-52"C). NIW (CDCI3): 
5 1.3(9H,s); 2.5(2H.m); 3.25(2H,t); 4.95(lH,bs); 5.3{lH.dd); 7.85(lH,s); 
10.6(lH,bs). MS: MH* 480. Base-catalysed cyclisation of this material 
(0.45g) gave Compound 184 (0.13g, m.p. 189-190*C) . NMR (CDCI3): S 
1.35(9H,s); 2.25(lH.m); 2.8(lH,m); 4.0(lH,m): 4.3{lH,m); 4.9(lH,bs); 
5.5(lH,t); 7.8(lH,m). MS: MH* 352. 

Compound 185 

2-Amino-5-iodothiazole (1.30g, as hydrochloride salt), scaled to 

1 actonecarbamate (l.Og) etc., gave the corresponding iodo-amide (0.29g, 

m.p. 50-60-C, decomp). NMR •(CDC13) : 5 1.32(9H,s); 2.45(2H,m); 3.22(2H,t); 

4.85(lH,bs); 5.30(lH,dd); 7.56(lH,s). MS: MH* 538. Base-catalysed 
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cyclisation of this material (0.22g) gave Compound 185 (0.14g, m.p. 
199-201»C). NMR (CDClj): 8 1.34{9H.s); 2.20(lH.m); 2.77(lH,m); 3.93(lH.m); 
4.24(lH,dt); 4.87(lH,bs); 5.48(lH,t): 7.53(lH,s). MS: 409. 

Compound 186 

2-Amino-5-chlorothia2ole (O.BSg, as hydrochloride salt), scaled to 
lactonecarbainate (l.Og) etc., gave the corresponding iodo-atnide (0.50g, 
m.p. 119-122-0. NMR (CDCI3): 8 1.34(9H,s); 2.46(2H,in); 3.22(2H.t); 
4.90(lH,bs); 5.32(lH.dd); 7.34(lH,s). Base-catalysed cyclisation of this 
material (0.39g) gave Compound 186 (0.19g, m.p. 191-192''C). NMR (CDCU): S 
1.35(9H,s); 2.20(lH,m); 2.77(lH,m); 3.92(lH.in); 4.24(lH,dt); 4.87(lH.bs); 
5.48(lH,t); 7.32(lH,s). MS: M* 317. 319. 

Compound 187 

5-Amino-3-trifluoromethylisoxazole (0.76g). scaled to lactonecarbamate 
(l.Og) etc., gave the corresponding iodo-amide (0.91g, m.p. 100-102''C) . 
NMR (00013): 8 1.35^ (9H.S); 2.4(2H,ra); 3.25(2H.m); 5.05(lH.bs); 5.3(lH.dd); 
6.65(lH,s). MS: MH* 464. Base-catalysed cyclisation of this material 
(0.79g) gave Compound 187 (0.19g, m.p. 181-182''0). NMR (CDCI3): 8 
1.3(9H.s); 2.2(lH,m); 2.8(lH,m); 3.9(lH,ro); 4.15(lH,m); 4.9(lH.bs); 
5.4(lH,t); 6.8(lH,s). MS: M+ 335. 

Compound 188 

2-Amino-4-trifluoromethyloxazole (O.SOg), scaled to lactonecarbamate 
(2.0g) etc., gave the corresponding iodo-amide {0.30g, brown oil). 
NMR(CDCl3): 8 1.32(9H,s); 2.40(2H.ra); 3.22(2H,m); 5.0(lH,s); 5.27(lH,t); 
7.79(lH,s); 9.30(lH,s). MS: M* 463. Base-catalysed cyclisation of this 
material (0.20g) gave Compound 188 (0 .095g, m.p. ISO-lSrc). NMR (CDCI3): 
8 1.32 (9H,s); 2.21(lH.m); 2.72(lH,m); 3.90(lH,m); 4.13(lH,m); 4.88(lH,bs); 
5.35(lH,t); 7.83(1H,S). 
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Compound 189 

5-Amino-2,2-dif luoro-1 ,3-ben2odioxole (0.79g), scaled to 
lactonecarbamate (l.Og) etc., gave the corresponding iodo-amide (0.53g, 
m.p. 135-135^C). NMR (CDCI3): S 1.37(9H,s); 2.43(2H,m); 3.25(2H,t); 
4.94(lH,bs); 5.20(lH.dd); 6.99(2H,ni); 7.58(lH,dd); 8.32(lH,bs). MS: M"*" 
484. Base-catalysed cyclisation of this material (0.47g) gave Compound 189 
(0.20g m.p. 147.148'C) . NMR (CDC13): 5 1.34(9H.5); 2.08(lH,m); 2.74(lH.m); 
3.80(2H,m); 4.90(lH,bs); 5.35(lH,t); 7.05(lH,d); 7.14(lH,dd); 7-71(lH,d), 
MS: M"*" 356. 

EXAMPLE 68 A general route to 3(N(hydrocarbamoy1)a1ky1amino)- and 

3 (N(allcanoyl)alkyl amino) -pyrrol idi nones exemplified by Compounds 190 and 

191 

Compound 190 : 3 (N ( t-buty 1 carbamoyl )methy 1 ami no-1 (4-tri f 1 uoromethy 1 
pyridin-2-y1) pyrrol idin-2-one 

Step 1 Preparation of 2,4-dibromo-N(4-trifluoromethylpyridin-2-yl)- 
butanamide. 

A solution of 2- ami no-4-trifl uoromethy! pyridine (S.OOg) and 
tri ethyl amine (3.43g) in dry tetrahydrofuran (SOmI) was added dropwise, 
over ten minutes, to a stirred solution of 2\4-dibromobutanoy1 chloride 
(9.51g) in dry tetrahydrofuran (50ml), whilst maintaining the temperature 
below 5^C. The mixture was allowed to stir overnight at room temperature, 
diluted with hydrochloric acid (IM) and extracted with ethyl acetate. The 
extracts were washed with brine, dried over magnesium sulphate and 
evaporated under reduced pressure. The residue was chromatographed on 
silica, using hexane-ethyl acetate (5:1) as eluant, to give the title 
compound (10.09g, yellow gum) sufficiently pure for use in Step 2 below. 
Rechromatographed material had NMR (CDCU) : 8 2.57 (lH,m); 2,74(lH,m); 



3.62(2H,m); 4.71(lH,dd); 7.33(lH,dd); 8.49(3H,d+s) ; 8.84(lH.bs). MS: M"" 



388. 
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5teE_£ Preparation of 3-bromo-l(4-trifluoroniethylpyndin-2-yl)pyrrolidin- 
-2-one 



Sodium hydride {0.82g, 55-65% dispersion in mineral oil) was added 
portionwise to a stirred solution of the substrate (7.28g, prepared as 
described in Step 1 above) in dry tetrahydrofuran (150ml). The mixture was 
stirred for one hour, diluted carefully with water and extracted with ethyl 
acetate. The extracts were washed with brine, dried over magnesium 
sulphate, and evaporated under reduced pressure. The residue was 
chroraatographed on silica, using hexane-ethyl acetate (7:1) as eluant. to 
give the title compound (3.90g. m.p. 43-47°C). NMR (CDClj) : S 2.48(lH,m); 
2.74(lH.m); 4.21(2H,ro); 4.66(lH.dd); 7.32(lH.dd) ; 8.56(lH.d); 8.74(lH,s). 
MS: M"^ 308,310. 



Step 3 Preparation of 3-methylamino-l (4-trifluoromethyl- 
py ri d i n-2 -y 1 ) py rro 1 i d i none 



Gaseous methylamine was bubbled through a stirred solution of the 
substrate (2.15g. prepared as described in Step 2 above) in dry 
tetrahydrofuran (100ml) for one hour. The mixture was diluted with water, 
and extracted with ethyl acetate. The extracts were washed with brine, 
dried over magnesium sulphate, and evaporated under reduced pressure. The 
residue was chroraatographed on silica, using dichlororaethane-ethanol (19:1) 
as eluant, to give the title compound (1.30g, m.p. 79-81'»C) . NMR (CDCU) : 
5 1.96(lH,m); 2.50(lH,m); 2.56(3H,s); 3.61(lH,dd) ; 3.86(lH,ra); 4.24(lH.m); 
7.26(lH.dd); 8.51(lH,d); 8.74(lH,d). MS: M* 259. 

Step 4 Preparation of 3(N(t-butylcarbamoyl)methylamino)-l(4-trifluoro- 
methy 1 py r i d i n -2-y 1 ) py rro 1 i d i n-2-one 

A stirred solution of substrate (0.30g, prepared as described in Step 
3 above) in dichloromethane (20ml) was treated successively with 
triethylamine (0.12g) and t-butylisocyanate (O.llSg). The residue was 
allowed to stir for one hour, diluted with dichloromethane and washed with 
water and brine. The extracts were dried over magnesium sulphate and 
evaporated under reduced pressure. The residue was chromatographed on 
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silica, using hexane-ethy1 acetate (1:1) as eluant, to give Compound 190 
{0.28g. m.p. 152-155'*C) . NMR (CDCI3): 8 1.38(9H.s); 2.13(lH,in); 
2.45(lH,in); 2.85(3H,s); 3.81(lH,m) ; 4.30(lH,m) ; 4.44(lH,bs); 5.29(lH,dd) ; 
7.26(lH,dd); 8.53(lH,d); 8.78(lH,s). MS: 358 

Compound 191: 

3 ( (N(3,3-dimethy1butanoy1 ))inethy1 amino) -l(4-tr1f 1uoromethy1pyridin-2-y1 ) - 
pyrrol idin-2-one 

A stirred solution of 3-methy1ainino-l(4-trif1uoromethy1pyridin-2-y1)- 
pyrrolidin-2-one (0.30g, prepared as described in Example 68, Step 3, 
above) in dichloromethane (20ml) was treated successively with 
tri ethyl amine (0.13g) and 3,3-dimethylbutanoyl chloride (0.16g). After one 
hour, the mixture was diluted with dichloromethane, washed with water and 
brine, dried over magnesium sulphate and evaporated under reduced pressure. 
The residue was chromatographed on silica, using hexane-ethyl acetate (1:1) 
as eluant, to give Compound 191 (0.31g, m.p. 47-53''C). NMR (CDCl^): 8 
1.31(9H,s); 2.31(4H,m+s); 3.09(3H,s); 3.88(lH,ra); 4.32(lH,m); 5.22(lH,t); 
7.26(lH.dd); 8.52(lH.d); 8.78(lH.s). MS: M+ 357. 

EXAMPLE 69 Preparation of Conpounds 192 and 193 

The title compounds were prepared by procedures similar to those 
described in Example 68 but using 2-amino-5-trif luoromethylthiazole 
(prepared as described in Example 67) in Step 1. This amine (2.17g) gave 
2 , 4-di bromo-N (5-tri f 1 uoromethy 1 thi azol -2-y 1 ) butanami de (4 . SOg , m.p. 
113-115*0. NMR (CDCI3): 8 2.55(2H,m); 3.65(2H.t); 4.8(lH,dd); 8.0(lH,d). 
MS: MH* 395, 397, 399. Base-catalysed cyclisation of this material (4.27g) 
gave 3-bromo-l(5-trifluoromethylthiazol-2-yl)pyrrolidin-2-one (2.68g, m.p. 
lOS-lOS^C). NMR (CDC13): 8 2.6(lH,m); 2.85(lH,m); 4.25(2H,m); 4.7(lH.dd); 
7.8(lH,s). MS: M* 314, 316. This material (l.Og) was treated with 
methylamine in tetrahydrofuran to give 3-methyl ami no-1 (5-tri fluoro- 
methylthiazol-2-yl)pyrrolidin-2-one (0.24g, m.p. 108-109''C). NMR (CDCI3): 
8 2.1(lH,m); 2.6(4H,m); 3.7(lH.t); 4.0(lH,ra); 4.3(lH,m); 7.8(lH,s). MS: M* 



265. 
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Samples of this amine (0.12g) were treated with t-butyl isocyanate to 
give Compound 192 (0.07g, m.p. 186-187''C) and with 3,3-dimethylbutanoyl 
chloride to give Compound 193 (0.15g. m.p. 123°C). Compound 192 had NMR 
(CDC13): S 1.35(9H,s); 2.3(lH,m); 2.6(lH,m); 2.9(3H.s); 3.9(lH,m); 
4.35(lH,m); 4.45(lH,bs); 5.1(lH,dd); 7.8(lH,d). MS: 364. Compound 193 
had NMR (CDC13): 8 l.l(9H.s); 2.35(lH.m); 2.6(lH,ra); 3.15(3H.s); 4.0(lH,m); 
4.35(lH.m); 4.85(lH.bs); 7.8(lH,d). MS: MH* 364. 



^?^AMPLE 70 Preparation of Coiqiounds 194 and 195 



The title compounds were prepared by procedures similar to these 
described in Example 68 but using 5-amino-2,2-difluoro-l,3.ben2odioxole in 
Step 1. In this case the intermediate bromopyrrolidine (and chloro 
contaminant) was converted into the corresponding iodide, by treatment with 
sodium iodide in acetone, before introduction of the alkylamine 
functionality. In some cases, higher yields can be obtained. 

The aminobenzodioxole (2.00g) gave the dibromobutanaraide (2.46g). NMR 
(CDCI3): 5 2.56(lH.m); 2.76(lH,m); 3.63(2H,m); 4.69(lH,dd); 7.04(2H.s); 
7.60(lH,t); 8.0(lH,bs). (This material can be contaminated by varying 
amounts of the 2-chloro analogue). Base-catalysed cyclisation of this 
material (2.46g) gave the 3-bromopyrrolidinone (1.66g). NMR (CDCI3): 8 
2.51(lH,m); 2.76(lH,m); 3.81(lH,dt); 4.04(lH.in); 4.59(lH,dd) ; 7.06(lH.d); 
7.17(lH,dd); 7.68(lH,d). MS: M* 319, 321). (This material can be 
contaminated by varying amounts of the 3-chloro analogue). Treatment of 
the bromide (1.66g) with sodium iodide in acetone gave the 
iodopyrrolidinone (1.82g, m.p. 71-74«»C). NMR (CDCI3) : 8 2.39(lH,ro); 
2.62(lH,m); 3.7I(lH,dt); 3.92(lH,m); 4.72(lH,dd) ; 7.05(lH.d); 7.16(iH,dd); 
7.67(lH,d). MS: M* 367. Further treatment of this material (l.Og) with 
gaseous methylamine in tetrahydrofuran gave the 3-methylarainopyrro1idinone 
(0.74g. m.p. 65-69"C) . NMR (CDCI3): 8 1.98(lH,m); 2.49(lH.m); 2.53(3H,s); 
2.81(lH,d); 3.53(lH,dd); 3.77(2H,m); 7.03(lH,d); 7.12(lH,dd); 7.68(lH.d). 
MS: M* 270. 

Samples of this amine (0.20g) were treated with t-butyl isocyanate to 
give Compound 194 (0.22g, m.p. 155-157''C) and with 3,3-diraethylbutanoyl 
chloride to give Compound 195 (0.16g, m.p. 111-112'C). Compound 194 had 
NMR (CDCI3): 8 1.37(9H,s); 2.13(lH,m); 2.47(lH,m): 2.84(3H,s); 3.75(2H,m); 
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4.44(lH.bs); 5.17(lH,dd); 7.04(lH.d); 7. 12(lH.dd) ; 7.73(lH,d). MS: M"" 369. 
Compound 195 had NMR (CDClj): 8 1.09(9H,s); 2.20(lH,d); 2.33(2H,d); 
2.44(lH.ni); 2.88(0.3H.s); 3.07(2. 7H, s) ; 3.80(2H.n)); 5.14(lH,t); 7.03(lH,d); 
7.12(lH,dd); 7.71(lH,d). This spectrum is complicated by effects arising 
from restricted rotation. MS: M+ 368. 

EXAMPLE 71 Preparation of Compound 196: 3- t-Butyl carbamoyl oj^- 
1 (2-ch1 orothi en-5-y 1 ) pyrrol idi n-2-one 

The title compound was prepared by procedures similar to those 
described in Example 50. 

5-Bromo-2-chl orothi ophene (15. 8g) was treated with pyrrol idin-2-one and 
cuprous, oxide to give l(2-chlorothien-5-yl)pyrrolidin-2-one (3.25g, m.p. 
152-154-0. NMR (00013): 5 2.25(2H,m); 2.63(2H.m): 3.83(2H.t); 6.21(lH,d); 
6.70(lH,d). Oxidation of this material (3-25g) gave the corresponding 
3-hydroxypyrrolidin-2-one (0.34g, m.p. 159-161''C). NMR (CDCI3): 5 
2.20(lH.m); 2.65(lH,m); 3.70(lH.m); 3.87(lH,m); 3.0(lH,bs); 4.55(lH.t); 
6.30(lH,d); 6.72(lH,d). MS: M* 217, 219. Treatment of this material 
(0.20g) with t-butylisocyanate gave Compound 196 (0.04g, m.p. 177-179°C). 
NMR {CDCI3): 8 1.37(9H,s); 2.20(lH,m); 2.78(lH,ro); i.75(lH,ra); 3.87(lH.m); 
4.87{lH.bs),- 5.40(lH,t); 6.30(lH,d); 6.72(lH,d). MS: M* 316. 318. 

^XAMPi^ 72 Preparation of Compound 197: 3- (N,N-diisopropy1 carbamoyl )- 
ami no-1- (3- tri f 1 uoromethy 1 ) phenyl -2-pyrrol i di none . 

3-Amino-l-(3-trifluoromethyl)phenyl-2-pyrrolidinone (0.305g), prepared in a 
similar manner to that described in Step 4 of Example 1, diisopropyl- 
carbamoyl chloride (0.409g), and 4-N,N-dimethylaminopyridine (0.152g) were 
dissolved in DMF (2rol) and stirred at room temperature for 3 days. The 
reaction mixture was then poured into water and extracted into ethyl 
acetate (3 times). The combined ethyl acetate extracts were washed with 
water (twice) before drying (MgSO^) and concentrating to an oil. Column 
chromatography eluting with ethyl acetate / hexanes (2:1) gave the product 
as a gum (0.09g, 19%). 
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EXAMPLE 73 Preparation of Compound 198: 3- (H-iiiethyl,N-t-butyl carbamoyl) - 
ami no-1- (3-tri f 1 uoromethoxy) phenyl -2-pyrrol i di none . 

l-(3-Tnfluororaethoxy)phenyl-2-pyrrolidinone-3-carboxylic acid (0.5g) . 
prepared as described in Example 7, Step 1. and triethylaraine (0.24rol) were 
dissolved in toluene (lOral). Diphenylphosphoryl azide (0.384ml) was then 
added and the mixture heated to 90-100°C for 1.25 hours. Nitrogen gas was 
evolved during the first 15 mins. The reaction mixture was then allowed to 
cool to room temperature. t-Butyl methyl amine (0.2inl) was added and the 
reaction stirred at room temperature for 1.5 hours. During this time a 
white precipitate formed which was filtered off. t-Butylmethyl amine 
(0.4ml) was added to the toluene solution and the reaction mixture heated 
to 70 C for 7 hours before allowing to cool overnight. The mixture was 
then poured into water and extracted into ethyl acetate 3 times. The 
combined organic layers were washed with brine, dried over MgSO,. and 
concentrated to give the crude product. Column chromatography eluting with 
ethyl acetate / hexanes 1:1 gave the product as a white powder (150mg 
23%). M.p. 136 - 138°C 

^^^^^^ ""^ Preparation of Compound 234: 3-((M-ethyl)dimethylaminoacetyl) 
amino-l-(3-trif1uoromethy1)pheny1.2-pyrro11dinone 

A solution of 3-(N-ethyl)amino-l-(3-trifluoromethyl)phenyl-2-pyrrolidinone 
(0.105 g) in dichloromethane (10 ml) was treated with chloroacetyl chloride 
(0.031rol) and left to stand for 1 hour. The solution was then washed with 
dilute hydrochloric acid followed by saturated sodium bicarbonate, then 
dried (MgSO^) and evaporated under reduced pressure. The residue, which 
contained crude 3-((N-ethyl)chloroacetyl)amino-l-(3- 
trifluoromethyl) phenyl -2-pyrrol idinone, was dissolved in tetrahydrofuran 
(10 ml) and treated with a 40% aqueous solution of dimethylamine (2 ml) 
together with sodium iodide (ca. 5mg) . The resultant mixture was stirred 
at room temperature for 2 hours, then water was added, and the mixture was 
extracted with ethyl acetate. The ethyl acetate extract was dried (MgSb4) 
and evaporated under reduced pressure, to leave the title compound 
(0.065 g). 
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EXAMPLE 75 Preparation of Compounds 235, 236 237 and 238 

A stirred solution of Compound 53 (0.200 g) (prepared by a method similar 
to that described in Example 1) in toluene (10 ml) was treated with 
glyoxylic acid monohydrate (0.042 g) and the mixture was heated under 
reflux for 4 hours, with the water produced being removed using a Dean and 
Stark trap. The resultant solution was evaporated under reduced pressure 
to dryness, and the residue was separated by chromatography on silica gel, 
eluting with ethyl acetate/hexane mixtures, to afford each of the title 
compounds in a pure state. Compounds 234 and 235 are diastereomers, as are 
Compounds 236 and 277. 

EXAMPLE 7^ Preparation of Compound 239: N-(l,l*dimethy1propargy1) [3-(3- 
trifluoromethoxy)phenyl-4-oxazol1dinone-5-y1]acetamide 

Step 1 Preparation of Benzyl [3-(3-trif luoromethoxy)phenyl-4- 
oxazolidinone-5-yl]^cetate 

A solution of methyl [3-(3-trif luoroniethoxy)phenyl-4-oxazolidinone-5-yl] 
acetate (prepared by a method similar to that described in Example 15) 
(0.719 g) in benzyl alcohol (10 ml) was treated with 1 drop of concentrated 
sulfuric acid, and stirred for 48 hours, after which time gas 
chromatrography indicated that the reaction had gone to 2% completion. A 
further drop of concentrated sulfuric acid was added, and the mixture was 
stirred for a further 13 days, when gas chromatography indicated that the 
reaction had gone to 85% completion. The mixture was diluted with diethyl 
ether, and the solution was washed with water, dried (MgS04) and evaporated 
under reduced pressure to leave a colourless liquid, which contained benzyl 
alcohol. Kugelrohr distillation at lOO^C at 0.01 mm Hg removed the benzyl 
alcohol, leaving the crude title compound as a clear liquid, which 
contained ca. 12% of the methyl ester starting material. This was used in 
the next step without further purification. 
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?^gp ^ Preparation of [3-(3-trifluoromethoxy)phenyl-4-oxazolidinone- 
5-yl]acetic acid 

A solution of benzyl 2-[3-{3-trifluoromethoxy)phenyl-4-oxa2olidinone- 
5-yl]acetate from Step 1 (0.750g) in ethanol (8 ml) containing 
trifluoroacetic acid (5 drops) was hydrogenated over a 5% palladium on 
charcoal catalyst for 29 hours, and the mixture was then filtered through 
Hyflo (washing through with ethanol). The filtrate was evaporated under 
reduced pressure to give a brown oil, which was purified by chromatography 
over silica-gel. eluting with a 60:40 mixture of hexane/ethyl acetate, to 
afford the title compound as a white solid (0.300g). 

Preparation of [3-(3-trif luoromethoxy)phenyl-4-oxazol idinone- 
5-yl]acetyl chloride 



A stirred suspension of [3-(3-trif luoromethoxy)phenyl-4-oxazolidinone- 
5-yl]acetic acid from Step 2 above (0.290 g) in carbon tetrachloride (3 ml) 
was treated with oxalyl chloride (0.130 g). and the mixture was heated 
under gentle reflux for 2 hours. The resultant colourless solution was 
cooled and evaporated under reduced pressure to leave the title compound 
(0.295 g). 

SteE_4 Preparation of N-(l.l-dimethylpropargyl) [3-(3-trifluoromethoxy) 
phenyl -4-oxazol i d i none-5-y 1 ] acetaroi de 

A stirred solution of 1,1-dimethylpropargylamine (131 mg) in diethyl ether 
(1 ml) was treated with a solution of [3-(3-trifluoromethoxy)phenyl-4- 
oxaz6lidinone-5-yl]acetyl chloride from Step 3 above (0.220 g), and the 
resultant suspension was stirred for a further 1 hour. The mixture was 
filtered, and the filtrate was evaporated under reduced pressure to leave 
the crude title compound as a white solid. This was purified by 
preparative thin layer chromatography, eluting with ethyl acetate/hexane 
(1:1), to afford the pure title compound as a white solid (0.214 g) . 
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FXAMPLE 77 Preparation of Compound 244: N-(t-butyl) [3-(3-trifluoromethy^- 
4-f 1 uoro) phenyl -4-oxazo 1 i donone-5 -y 1 ] acetaml de 

Step 1 preparation of the ethyl ester of N-(3-trif luoromethy^-4- 
f luoro)phenyl fumaric acid amide 

A stirred solution of 3-trifluoromethyl-4-fluoroaniline (21.10 g) and 
monoethyl fumarate (17-90 g) in tetrahydrofuran (100 ml) was treated slowly 
with a solution of dicyclohexyl carbodiimide (24.30 g) in tetrahydrofuran 
(50 ml). The resultant thick white suspension was stirred for a further 1 
hour, and was then filtered. The filtrate was evaporated under reduced 
pressure, the residue was triturated with hexane, and the white precipitate 
was filtered off, washed with hexane, and dried, affording the title 
compound as a white solid (18.70 g) . A further 6.30 g of this compound was 
obtained by concentration of the mother liquors from the trituration under 
reduced pressure. 

Step 2 Preparation of N-(3-trifluoromethyl-4-fl uoro) phenyl fumaric acid 
amide 

A stirred slurry of the ethyl ester from Step 1 above (23.50 g) in ethanol 
(80 ml) was treated with a solution of sodium hydroxide (3.10 g) in water 
(20 ml). The mixture was stirred for 30 minutes, acidified to pH 1 using 
2M hydrochloric acid. The resultant white precipitate was filtered off, 
washed with water and dried, affording the title compound as a white solid 
(20.40g). 

Step 3 Preparation of the t-butyl ester of N-(3-trifluoromethyl-4- 
fl uoro) phenyl fumaric acid amide 

A suspension of the acid from step 2 (10.00 g) in toluene (150 ml) was 
stirred at 70°C, and treated dropwise over 30 minutes with dimethyl 
formamide (bis)«-t-butyl acetal (34.5m1). The mixture was allowed to cool 
and was filtered. The filtrate was washed with water, saturated sodium 
bicarbonate and brine, dried (MgS04) and evaporated under 
reduced pressure to leave a brown solid. This was purified by silica-gel 
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Chromatography, eluting with ethyl acetate/hexane mixtures (1:9), and then 
recrystallised from carbon tetrachloride to afford the title compound as a 
white solid (5.00 g). 

Stg£_4 Preparation of t-butyl [3-{3-trifluoromethyl-4-fluoro)phenyl- 
4-oxazolidinone-5-yl3acetate 

A stirred solution of the ester from Step 3 above (4.50 g) in dimethyl 
formaroide (25 ml) was treated with a 80% dispersion of sodium hydride in 
oil (0.042g), followed by paraformaldehyde (2.10 g) . The white suspension 
was stirred for 1 hour, and the reaction was then quenched by the addition 
of 2M hydrochloric acid. The resultant mixture was extracted with diethyl 
ether (2x) and the combined ether extracts were washed with brine, dried 
(MgSO^) and evaporated under reduced pressure to leave an off-white solid 
residue. This was recrystallised from diethyl ether/hexane to afford the 
title compound (3.70 g) as colourless crystals. 

5l£E_S Preparation of [3-(3-trifluoromethyl-4-f ^uo^o)phe^y^-4- 
oxazolidino^e-5-yl]acetic acid (Compound 243) 

The t-butyl ester from Step 4 above (3.60 g) was dissolved in 
dichloromethane (25 ml) and the solution was treated with trifluoroacetic 
acid (7.60 ml). The clear solution was stirred for 1 hour, then washed 
with brine, dried (MgSO^) and evaporated under reduced pressure to leave an 
oil which crystallised on standing. Purification by silica-gel 
chromatography, eluting with ethyl acetate/hexane (1:1) afforded the title 
compound as a white solid (3.05 g) . 

Step g Preparation of [3-(3-trifluoromethyl-4-fluoro)phenyl-4- 
oxazol i di none-5-y 1 ] acetyl chl oride 

A solution of the acid from Step 5 above (2.60 g) in carbon tetrachloride 
(10 ml) was treated with oxalyl chloride (2.2 ml). The mixture was then 
heated under gentle reflux for 1 hour, then cooled and evaporated under 
reduced pressure to leave the crude title compound as a pale brown oil 
(2.75 g). This was used in the next stage without further purification. 
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Step 7 Preparation of N-(t-butyl) [3-(3-trif luoroinethyl-4-fluoro)phenyl- 
4-oxazolidonone-5- yljacetamide 

A solution of the acid chloride from Step 6 above (0.390 g) in diethyl 
ether (1 ml) was added to a stirred solution of t-butyl amine (0.204 g) in 
diethyl ether (3 ml). The thick suspension was stirred for 1 hour, then 
water was added and the mixture was extracted with ethyl acetate. The 
ethyl acetate extract was dried (MgSO^) and evaporated under reduced 
pressure to give an off-white solid, which was recrystallised from diethyl 
ether to afford the title compound as a white solid (0.080 g) . The mother 
liquors from the recrystallisation were evaporated under reduced pressure, 
and the residue was recrystallised from diethyl ether/hexane to give a 
further crop of the title compound (0.200 g) . 

EXAMPLE 78 Preparation of Compound 253: 3- ((N-2-(t-buty1 carbamoyl oxy) 
ethyl)- t-buty1carbamoy1)amino-l-(3-trif1uDromethoxy)pheny1-2- 
pyrrolidinone 

A stirred solution of 3-(N-2-hydroxyethyl)amino-l-(3-trifluoromethoxy) 
phenyl -2-pyrrolidinone (prepared by a method analogous to that described in 
Example 27, Step 1, but using 2-hydroxyethanol in place of allylamine) 
(0.069 g) in dichloromethane (5 ml) was treated with t-butyl isocyanate 
(0.022 ml) and triethylamine (0.028 ml) , and the resultant solution was 
stirred for 16 hour. The mixture was then evaporated to dryness, and the 
residua! mixture was separated by silica-gel chromatography, eluting with 
ethyl acetate/ hexane (1:2), to afford the title compound (0.064 g). 
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EXAMPLE 79 Preparation of Compound 280: 2-[l-(3-[trifluoroinethyl] 
pheny1)oxazolidin-2-on-3-yl]propanaraide, and also of Compounds 278 
and 279, the two diastereomers of benzyl 2-[l-(3-[trifluororaethyl]phenyl) 
oxazolidin-2-on-3-y1]propanoate. 

Step 1 

A solution of 3-aminobenzotri fluoride (16. 2g) in diethyl ether (50ml) was 
added dropwise to a stirred solution of citraconic anhydride (11. 2g) in dry 
diethyl ether (75ml) under nitrogen over a period of 30 minutes. During 
the addition, the temperature was maintained at 15-20 °C by cooling in an 
ice-bath. A white precipitate was formed. Following the addition, the 
reaction mixture was stirred or allowed to stand at room temperature for a 
total of about 48 hours. The precipitate was then filtered off and 
air-dried to give (Z)-N-[3-(trif luororaethyl)phenyl].3- carboxybut-2-enamide 
(25. 6g) as a white powder, m.p. 135-7 °C. IH NMR: 8 1.95 (3H, s), 6.05 (IH. 
s). 7.36 (IH. d). 7.50 (IH, t) , 7.68 (IH. d). 8.08 (IH. s) . 10.40 (IH, s).' 
12.80 (IH, br s) ppm. 

Steo 2 

A mixture of the amide from step 1 (5.46g) and diethyl 
azodicarboxylate (3.48g) in dry THF (80ml) was stirred at room temperature 
under nitrogen, producing a yellow solution. A solution of 
triphenylphosphine (5.25g) and methanol (0.64g) in dry THF (40ml) was then 
added dropwise over a period of 45 minutes (mildly exothermic). Following 
the addition, the reaction mixture was stirred at room temperature for 4 
hours. It was then stripped down under reduced pressure to leave a 
colourless paste, which was purified by chromatography using a 1 : 1 
mixture of ethyl acetate and hexane as eluent to give 

(Z)-N-[3-(trifluoromethyl)phenyl]-3- (methoxycarbonyl)but-2-enamide (3.29g) 
as a white, waxy solid, IH NMR: 8 2.06 (3H, d). 3.85 (3H. s) , 6.08 (IH, d). 
7.34 (2H. m). 7.75 (IH. d) . 7.84 (IH, s) , 8.84 (IH, br s) ppm. 

Step 3 

A mixture of the amide from step 2 (1.60g) and N-bromosuccinimide 
(99mg) in carbon tetrachloride (30ral) was heated under reflux for 38 hours. 
Further portions of N-bromosuccinimide (50mg) were added during heating, 
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after 7 and 14 hours. The volatiles were then removed under reduced 
pressure, and the residue was chromatographed using a 1 : 1 mixture of 
ethyl acetate and hexane as eluent to give a pale yellow solid (1.32g), 
which was combined with material from a parallel reaction on the same 
scale. The resulting material, a pale yellow solid (2.56g), was shown to 
contain about 60% (E)-N-[3-(trif luoromethyl) phenyl] -3- 

(methoxycarbonyl)but*2-enamide. This impure material was used directly in 
step 4- 

Steo 4 

Aqueous sodium hydroxide (50ml, 2M solution) was added to a stirred 
solution of the crude amide from step 3 (2.56g) in tetrahydrofuran (75ml), 
producing a deep purple solution. After about 2 hours, the reaction 
mixture was poured into water. The resulting mixture was washed with ethyl 
acetate, acidified with concentrated hydrochloric acid, and then extracted 
with dichloromethane. The dichloromethane extracts were washed with water 
and dried. Removal of the solvent under reduced 

pressure then gave a sticky solid which, on trituration with diethyl ether, 
yielded a pale cream-*co1oured powder (1.30g). Analysis by proton NMR 
showed that this powder was a ca. 2 : 1 mixture of the (E)- and (Z) -isomers 
of N- [3- (trifluoromethyl ) phenyl ] -3-carboxybut-2-enamide. 

Step 5 

The amide from step 4 (1.28g) and diethyl azodicarboxylate (0.817g) 
were stirred as a mixture in dry THF (40ml) under nitrogen. A solution of 
triphenylphosphine (1.23g) and benzyl alcohol (0.507g) in dry THF (20ml) 
was added dropwise over 10 minutes (mild exotherm). An hour later, the 
solvent was stripped off under reduced pressure and the residue was 
triturated with diethyl ether. The insoluble material, which was 
1,2-dicarbethoxyhydrazine (0.52g), was discarded. The soluble material was 
chromatographed using a 1 : 2 mixture of ethyl acetate and hexane as eluent 
to give 

(E)-N- [3- (trifluoromethyl) phenyl] -3- (benzyl oxycarbonyl)but-2-enamide 
(0.697g) as a white powder, m.p. 116-8 °C, IH NMR: S 2.40 (3H, d) , 5.27 
(2H, s), 6.94 (IH, d), 7.40 •(7H, m) , 7.70 (2H, m) , 7.89 (IH. s) ppm. 
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Step 6 

A solution of the amide from step 5 (0.635g) in dry DMF (lOml) was 
added dropwise over 10 minutes to a stirred suspension of sodium hydride 
(7mg of a 60% oil dispersion) in dry DMF (10ml) under nitrogen. The 
reaction mixture turned dark red. After 5 minutes, paraformaldehyde 
(0.263g) was added as a solid in one portion, and the resulting mixture was 
stirred at room temperature for 2 hours, during which time the colour 
faded. The reaction mixture was poured into water (50ml) containing 2M 
hydrochloric acid (2ml). and this aqueous mixture was then extracted with 
diethyl ether. The extracts were washed with brine, dried, concentrated 
and chromatographed using a 1 : 3 mixture of ethyl acetate and hexane as 
eluent to give a roughly 1 : 1 mixture of diastereomers of benzyl 

2-[I-(3-[trifluoromethyl]phenyl)oxa2olidin-2-on-3-yl]propanoate (0.356g) as 
a viscous colourless oil. HPLC on Sorbsil 030^^ ^.^.^^ ^^.^^ ^ ^ ^ ^ 

mixture of ethyl acetate and hexane as eluent then separated these 
diastereomeric products (the configurations of these products were not 
assigned). Diastereomer A, eluted first, was a viscous, colourless gum 
(0.107g). IH NMR as in Table III; diastereomer B, eluted second, was a 
white powder (O.llBg). IH NMR as in Table III. 

Step 7 

Trifluoroacetic acid (1 drop) and 10% palladium on carbon (lOmg) were 
added successively to a stirred solution of diastereomer A of the 
propanoate from step 6 (O.lOSg) in ethyl acetate (15ml). The resulting 
mixture was treated with hydrogen at atmospheric pressure for 6 hours at 
room temperature. The atmosphere of hydrogen was then replaced with 
nitrogen, and the reaction mixture was allowed to stand overnight and was 
then filtered through 'Hyflo'™. The filtrate was concentrated to leave a 
single diastereomer of 2-[l-(3-[trifluoromethyl]phenyl)oxa2olidin-2-on- 
3-yl] propanoic acid as a white solid (73mg), IH NMR: 8 1.33 (3H. d). 3.17 
(IH. m). 4.92 (IH. m) . 5.54 (2H, s). 7.52 (2H, m). 7.80 (2H, m) ppm! 
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Step 8 



Admixture of the propanoic acid from step 7 (72mg) and oxalyl chloride 
(5ml) was stirred at room temperature for 1 hour, then all the volatiles 
were stripped off under reduced pressure. The residue was taken up in dry 
dichloromethane (8ml) and stirred under nitrogen, and a solution of 
t-butyl amine (17mg) and triethylamine (26rog) in dry dichloromethane (2ml) 
was added dropwise over 2 minutes (white fumes and mild exotherm). The 
resulting mixture was stirred at room temperature for 3.5 hours, then 
washed with water, dried, concentrated and chromatographed using a 1 : 1 
mixture of ethyl acetate and hexane as eluent to give a single diastereomer 
of N-t-buty 1 - [1 - (3- [tri f 1 uoromethy 1 ] 

phenyl)oxazolidin-2-on-3-y1]propanamide, containing small amounts of the 
starting acid and its corresponding anhydride, as a colourless gum (46mg). 
After this sample had been allowed to stand for a week, analysis showed 
that the anhydride had gone, presumably having been hydrolysed to the acid. 
The sample then comprised the single diastereomer of N-t-butyl 
2- [1 - (3- [tri f 1 uoromethy 1 ] phenyl ) oxazol i di n-2-on-3-yl ] propanami de contai ni ng 
about 25% of the starting acid. This material was a solid, with IH NMR for 
the amide as shown in Table III. 

EXAMPLE 80 Preparation of Conpound 285: N-[pyrid-Z-y1nethy1]-N-[l-(3- 
[trl f1 uoromethy 1 ] phenyl ) pyrrol idin-2-on-3-y1 ] -3 , 3-diiiiethy1 butanami de . 

Sten 1 

Bromine (4.3ml) was added over a period of 30 minutes, below the 
surface of the reaction mixture, to a stirred mixture of 
gamma-butyrolactone (8.60g) and phosphorus tribromide (0.2ml), heating the 
reaction mixture throughout to a temperature between 100 and 110 ^C. 
Following the addition, the mixture was heated with stirring at lOO^C for 2 
hours, then allowed to cool to 50 °C. Dry DMF (O.Olml) was added, the 
mixture was heated to 90 °C, thionyl chloride (8.5ml) was added dropwise 
over 20 minutes (effervescence), and the resulting mixture was heated at 
lOO^C for a further 3 hours. After cooling, the reaction mixture was 
subjected to short-path distillation (Kugelrohr), and all material which 
distilled at less than 80^C at 1-2 mbar was collected. This distillate was 
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a dark yellow oil (17. 5g), containing roughly 50% (by IH NMR) 
2,4-dibroinobutanoyl chloride. This crude material was used directly for 
step 2. 

Step 2 

A solution of S-aminobenzotri fluoride (5.32g) and tri ethyl amine 
(3.67g) in dry THF (50m1) was added dropwise over 30 minutes to a solution 
of the crude acid chloride from step 1 (17. 5g) in dry THF (75ml), cooled in 
an ice-water bath to keep the temperature below 10°C (a precipitate was 
formed). The resulting mixture was allowed to warm to room temperature, 
and it was then stirred for 5 hours and allowed to stand overnight. The 
mixture was poured into IM hydrochloric acid (100ml), and then extracted 
with ethyl acetate. The extracts were washed with brine, dried, 
concentrated, then chromatographed using a 1 : 3 mixture of ethyl acetate 
and hexane as eluent to give almost pure 

N-[3-(trifluoromethyl)phenyl]-2,4-dibromobutanamide as a very pale brown 
solid (11.95g). IH NMR: 5 2.57 (IH, m) , 2.73 (IH, m). 3.59 (2H, m) , 4.70 
(IH, dd). 7.46 (2H, m). 7.73 (IH. m) , 7.85 (IH. s), 8.23 (IH, br s) ppm. 

StgP 3 

Sodium hydride (1.2g of a 60% dispersion in oil) was added in portions 
over 10 minutes to a stirred solution of the amide from step 2 (11.67g) in 
dry THF (150ml) under nitrogen (effervescence and mild exotherm) . The 
resulting mixture was stirred at room temperature for 4 hours, then further 
sodium hydride (0.25g of a 60% dispersion in oil) was added, and the 
mixture was stirred for a further 2 hours. Water was carefully added to 
the reaction mixture, and it was extracted with ethyl acetate. The 
extracts were washed with brine, dried, filtered and chromatographed using 
a 1 : 3 mixture of ethyl acetate and hexane as eluent to give 
3-bromo-l-[3-(trifluororaethyl)phenyl]pyrrolidin-2-one (5.70g) as a white 
powder. IH NMR: 5 2.48 (IH, m) . 2.78 (IH, m), 3.87 (IH, m), 4.08 (IH, m), 
4.60 (IH, m), 7.48 (2H, m), 7.90 (2H. m) ppm. 

Step 4 

A solution of 2-(aminomBthyl)pyridine (1.95g) and triethylamine 
(0.91g) in dry THF (25ml) was added dropwise over 1 hour to a stirred 
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solution of the bromopyrro! idinone from step 3 (0.924g) in dry refluxing 
THF (25ni1) under nitrogen. The reaction mixture was then heated under 
reflux for 24 hours and allowed to cool. The solvent was stripped off 
under reduced pressure, and the residue was taken up in ethyl acetate, 
washed with water, dried, concentrated under reduced pressure, and 
chroma tog raphed using a 9 : 1 mixture of chloroform and ethanol as eluent 
to give 3-(pyrid-2-ylmethylamino)-l.[3-(trif luoromethyl)phenyl] 
pyrrol idin-2-one as a mobile yellow oil (l.OSg) which set to a waxy solid, 
m.p. 82-3 °C, on standing. IH NMR: 5 2.05 (IH, m), 2-50 (2H, m) , 3.70 (IH, 
dd), 3.84 (2H, ra), 4.10 (2H, 'AB quartet'), 7.19 (IH, m) , 7.40 (2H, m) , 
7.49 (IH, m), 7.69 (IH, dt) , 7.90 (2H, m) , 8.58 (IH, m) ppm. 

Step 5 

A solution of the ami nopyrrolidi none from step 4 (0.335g) and 
triethylaraine (O.lllg) in dry dichloromethane (6ml) was added dropwise over 
10 minutes to a stirred solution of 3,3-dimethylbutanoyl chloride (0.148g) 
in dry dichloromethane (2ral) at room temperature under nitrogen (white 
fumes and exotherm) . The resulting mixture was stirred for 7 hours and 
allowed to stand overnight. It was then washed with water, dried, 
concentrated and chromatographed using a 9 : 1 mixture of ethyl acetate and 
ethanol as eluent to give N-[pyrid-2-ylmethyl]-N-[l-(3- 
[trifluoromethyl]phenyl)pyrrolidin-2-on-3-yl]-3,3-dimethylbutanamide as a 
pale yellow gum (0.355g), with IH NMR as in Table III. 

The following compounds were prepared from 3-bromo-l-[3- 
(trifluoromethyl)phenyl]pyrrolidin-2-one (the product of step 3) using 
analogous routes: Compounds 287, 289 and 283. 

EXAMPLE 81 Preparation of Compound 286: H-[pyrid-2-ylmethyl]-N-[l-(3- 
[tri f 1 uoromethy 1] phenyl) pyrrol idin-2-on-3-y1]*N*-[t*buty1] urea 

Steo 1 

t-Butyl isocyanate (0.297g) was added to a stirred solution of 
3- (pyri d-2-ylmethyl ami no) -1 - [3- (tri fl uoromethyl ) phenyl ] pyrrol i di n-2-one 
(0.335g, prepared as described in Example 80) and triethylamine (0.304g) in 
dry dichloromethane (8ml) under nitrogen. The resulting mixture was then 
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stirred for 7 hours, and allowed to stand overnight. The volatiles were 
stripped off under reduced pressure, and the residue was purified by 
chromatography, using a 9 : 1 mixture of ethyl acetate and ethanol as 
eluent. to give N-[pyrid-2-ylmethyl]-N-[l-(3-[trif luororaethyl]phenyl) 
pyrrolidin-2-on-3-yl]-N'-[t-butyl]urea as a white powder (0.290g), m.p. 
147-9°C, with IH NMR data as in Table III. The following compounds were 
prepared by analogous methods: Compounds 288, 290 and 284. 



EXAMPLE 82 Preparation of Compound 281: N-[Dethy1]-N-[l.(3. 

[trifluoromethoxy]phenyl)pyrrolidin-2-on-3-yl]-M«-[2-(trifluoro«ethy1)prop- 

2- yl]urea 

Step 1 

A solution of phosgene in toluene (4.0ml of a 1.93M solution) was 
added to 2-(trifluoromethyl)prop-2-ylaraine hydrochloride {0.420g, prepared 
from 2-aminoisobutyric acid according to the procedure described in iL. 
Orqanic Cheip . , (1961). ZL, 1406) in toluene (4.0rol), and the resulting 
mixture was heated with stirring at 60°C for 2 hours. Most of the solid 
amine hydrochloride dissolved during this time. The mixture was allowed to 
cool to room temperature and the excess phosgene was removed under reduced 
pressure. 3-(Methylamino)-l-[3-(trifluoromethoxy)phenyl]pyrrolidin-2-one 
(0.50g, prepared in analogy to the procedure for the preparation of 

3- (Methylamino)-l-[3-(trifluoromethyl)phenyl] pyrrol id in-2-one described in 
Example 10) and triethylamine (0.185g) were then added successively with 
stirring, and the mixture was stirred for 4 hours at room temperature and 
allowed to stand overnight. The reaction mixture was applied to the top of 
a column of silica gel, and eluted with a 7 : 3 mixture of ethyl acetate 
and hexane to give N-[methyl]-N-[l-(3-[trifluoromethoxy]phenyl)pyrrolidin- 
2-on-3-yl]-N'-[2-(trifluoromethyl) prop-2-yl]urea as a white solid 
(0.220g), m.p. 115-6 °C, with IH NMR data as in Table III. 
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FXAMPLE 83 Preparation of Compound 301: N-(propargy1)-N-[3-(3- 
tri f 1 uoromethyl ) phenyl thi azol idin-4-on-5-y1] -N ' - (neopenty 1 ) urea 



Step 1 



Propargyl amine (4.061g) was added to a stirred solution of 
5-chloro-3-[3-(trif1uororaethyl)phenyl]thiazolidin-4-one (5.196g, prepared 
as described in Example 1); the reaction mixture darkened, and a thick 
precipitate formed. The mixture was stirred for 9 hours and the volatiles 
were stripped off under reduced pressure. The residue was taken up in 
t-butyl methyl ether (orange solution plus solid) and washed successively 
with water (x3) and brine, then dried, concentrated and chromatographed to 
give 5-propargy 1 ami no-3- [3- (trifl uoromethyl) phenyl] thia2olidin-4-one as a 
viscous brown oil (3.720g), IH NMR: S 2.28 (2H, m) , 3.66 (2H, dd), 4.77 
(IH. d). 4.88 (IH, d). 5.19 (IH, s). 7.50 (2H, m) . 7.75 (2H, m) ppm. 



A mixture of 3.3-dimethylbutano1c acid {0.577g), di phenyl phosphoryl 
azide (l,369g) and triethylamine (0.503g) in dry toluene (15ml) was heated 
with stirring at about 80 °C under nitrogen for 2 hours. Effervescence 
began to occur after about 20 minutes, and had ceased after 2 hours. The 
mixture was allowed to cool to room temperature, and the thi azol idi none 
from step 1 (O.SOOg) and triethylamine (0.167g) were added with stirring. 
The following morning, the solvent was removed under reduced pressure, and 
the residue was chromatographed using a 3 : 2 mixture of hexane and ethyl 
acetate as eluent to give N- (propargyl )-N- 

[3-(3-trifluoromethyl)phenylthia2olidin-4-on-5-yl]-N'-(neopentyl)urea as a 
solid (0.484g), almost pure by NMR spectroscopy. Recrystallisation from a 
mixture of ethyl acetate and hexane gave the product as a yellow 
crystalline solid (0.267g), ra.p. 145-145. 5°C, with IH NMR data as in Table 
III. 

The urea Compound 302 was prepared from 5-propargylamino-3-[3- 
(trifl uoromethyl) phenyl] thi azol idi n-4-one, the product of step 1 above, and 
3-ch1oro-2,2-d1methyl propanoic acid in the same way. The urea. Compound 



Step Z 
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298 was made from 5-propargy1amino-3-[3-(trif luoromethyl ) 
pheny1]thiazolidin-4-one and the available t-butyl isocyanate using the 
method described for a related pyrrol idinone in Example 27. The amide 
Compound 297 was prepared from 5-propargylamino-3-[3-(trifluoromethyl) 
phenyl]thiazolidin-4-one and 3,3-dimethy1butanoy1 chloride by a 
conventional method similar to that described for related compounds in 
Examples 3 and 25. 

The following ureas and amides were prepared from 5-chloro-3-[3- 
(trifluoromethyl)phenyl]thiazolidin-4-one using appropriate amines and then 
isocyanates (either directly or produced jn situ by the Curtius 
rearrangement of appropriate acids using the method described above) or 
acid chlorides according to the steps described above: Compounds 124, 125, 
291. 292. 293, 294, 295, 296 and 300. 



EXAMPLE fl4 Preparation of Compound 299: H-(methoxy)-N-[3-(3- 
trif1uoronethy1)pheny1thiazDlidin-4-on-5-yl]-N'-(t-butyl)urea 

Step 1 

A viscous mixture of methoxyl amine hydrochloride (1.482g) and 
tri ethyl amine (1.793g) in DMF (10ml) was stirred at room temperature for 5 
minutes. 5-Chloro-3-[3-(trif luoromethyl )phenyl]thia2olidin-4-one (l.OOOg, 
prepared as described in Example 1) was added, and the mixture turned pink. 
It was stirred for 3 hours, then diluted with water and extracted with 
diethyl ether. The extracts were washed with water and then brine, dried, 
concentrated and chroraatographed using a 1 : 1 mixture of ethyl acetate and 
hexane as eluent to give a dark oil (0.579g) containing 
5-methoxy ami no-3- [3- (tri f 1 uoromethy 1 ) phenyl ] thi azol i di n-4-one . Thi s oi 1 
was then combined with similar material from a second experiment which had 
been performed on 4 x the scale described above. Further chromatography 
using the same eluent then gave a roughly 1.1 : 1 mixture of 
5-methoxyami no-3- [3- ( tr i f 1 uoromethy 1 ) phenyl ] thi azol 1 di n-4-one and 
5-hydroxy-3-[3-(trifluoromethyl)phenyl]thia2olidin-4-one as a yellow oil 
(3.542g); this was treated without further purification with t-butyl 
isocyanate and triethylamine in dichloromethane in the way described in 
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Example 81 above to give a 35% yield of -N-[methoxy]-N-[3-(3- 
[t^if^uo^omethyl]phe^yl)thia20^idin-4-on-5-y^]-N'-[t-buty^]u^ea as a white 
solid, m.p. 128. 5-129. 5°C, and IH NMR data as in Table III. 

The amide, Compound 126. was prepared from 5-methoxyamino-3-[3- 
(trif luoromethyl)phenyl]thiazolidin-4-one and 3,3-dimethylbutanoic acid and 
triethylamine using a conventional method similar to that described for 
related compounds In Examples 3 and 25. 

EXAMPLE B5 Preparation of Compound 303: 3-t-butyl-l-{[3- 
(tr1f1uoroinethy1)phenyl]th1azo1id1n-4-Qn-5-y1}-1inidazo11din-2,4-dione 



Triethylamine (1.974g) was added to a stirred solution of 
5-chloro-3-[3-{trifluoromethyl)phenyl]thia2olidin-4-one (2.500g, prepared 
as described in Example 1) and the hydrochloride salt of the methyl ester 
of glycine (l,336g) in THE (30ml). The reaction mixture, which became 
bright yellow, was stirred or allowed to stand for a total of about a week. 
The solvent was then removed under reduced pressure and the residue was 
partitioned between ethyl acetate and water. The ethyl acetate layer was 
washed with water and then brine, dried, concentrated and chromatographed 
using a 2 : 3 mixture of hexane and ethyl acetate as eluent to give 



5-[(methoxycarbonyl)methylamino]-3-[3-(tri fl uoromethyl) 
phenyl]thia2olidin-4-one as a yellow solid (1.014g), IH NMR: h 2.60 (IH, 
s), 3.56 (IH. d), 3.69 (IH. d) . 3.75 (3H. s) . 4.75 (IH. d) . 4.82 (IH. dd) . 
5.19 (IH, s). 7.55 (2H, m) . 7.72 (2H. m) ppm. 



Triethylamine (G.293g) and t-butyl isocyanate (0.287g) were added to a 
stirred solution of the thiazolidinone from step 1 (0.970g) in 
dichloromethane. The resulting mixture was either stirred or allowed to 
stand at room temperature for a total of about 6 days. The solvent was 
then removed and toluene was added to the residue. The mixture was then 
heated at 80°C under nitrogen for a total of 8 hours, with intervening 
periods at room temperature. Extensive chromatography and HPLC, using 



Step 1 



Step 2 
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mixtures of ethyl acetate and hexane or t-butyl methyl ether and hexane as 
eluents, followed by crystallisation and recrystallisation from mixtures of 
ethyl acetate and hexane, then gave 3-t-butyl-l-{[3- 

(trifluororoethyl)phenyl]thiazolidin-4-on.5-yl}-imida2olidin.2,4-dione as a 
white crystalline solid (56ing). m.p. 199.5-201°C. with IH NMR data as in 
Table III. 

EXAMPLE 86 Preparation of Compound 304: 5- (t-butyl ami nocarbonylthio)- 
3- [3- (tri f 1 uoromethy 1 ) phenyl] thi azol i din.4-one 

Stgp 1 

A mixture of 5-chloro-3-[3-(trif luoromethyl )phenyl]thiazol idin-4-one 
(S.OOOg, prepared as described in Example 1) and potassium thioacetate 
(2.227g) were stirred together in DMF (50ml) (mild exotherm on mixing, and 
mixture became dark brown). After about an hour, the mixture was diluted 
with water and extracted with diethyl ether. The extracts were washed 
successively with water and brine, then dried, concentrated and 
chromatographed using a 2 : 1 mixture of hexane and ethyl acetate as eluent 
to give 5-acetylthio-3-[3-(trifluororaethyl)phenyl]thiazolidin- 4-one as a 
dark oil (5.423g), IH NMR: 8 2.41 (3H, s) . 4.79 (IH. d) . 5.04 (IH, dd), 
5.49 (IH. d), 7.51- 7.77 (4H. m) ppm. 

Step 2 

Gaseous ammonia was bubbled for 15 minutes through a stirred solution 
of 5-acetylthio-3-[3-(trifluoromethyl)phenyl]thia2olidin-4-one (1.300g) in 
methanol (15ml). cooled in an ice bath. The reaction mixture was then 
allowed to warm to room temperature and stir for a further 3 hours. 
Volatiles were removed under reduced pressure and the residue was 
chromatographed using a 1 : 1 mixture of ethyl acetate and hexane as eluent 
to give a roughly 7 : 3 mixture of 5-mercapto-3- [3- (trif luoromethyl) 
pheny 1] thi azol idin-4-one and the corresponding dimeric disulfide, 
respectively, as a viscous yellow oil (0.976g). This was used without 
further purification. 
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Step 3 



t-Butyl isocyanate (0.291g) and tri ethyl amine (0.247g) were added 
successively to a stirred solution of the crude thiol from step 2 (0.683g) 
in dichloromethane (7nil), and the mixture darkened to an orange colour. 
After 40 minutes, the reaction mixture was applied to a column of silica 
gel and eluted with a 1 : 1 mixture of t-butyl methyl ether and hexane to 
give 5-(t-butylaminocarbonylthio)-3-[3-(trifluoromethyl) 
phenyl]thia2olidin-4-one as a yellow solid (O.SBlg) containing as an 
impurity roughly 20% N,N'-di -t-butyl urea. Recrystallisation from a mixture 
of ethyl acetate and hexane gave 5- (t-butyl aminocarbonyl thio)- 
3-[3-(trifluoromethyl)phenyl]thiazol1din-4-one as a yellow crystalline 
solid (0..239g). m.p.l49.6-150.6°C, with IH NMR data as in Table III. 

EXAMPLE 87 Preparation of Compound 328: 3-(4,4,4-Tr1f1uorobutanoy1-N- 
nethy 1 ) ami no-l- (3-tri f 1 uoromethoxy) phenyl -2-pyrro1 i dinone 

4,4.4-trifluorobutyric acid (0.31g) was dissolved in CHgClg (lOmls), 
cooled in an ice/water bath and stirred under a nitrogen atmosphere. To 
this was added triethylamine (O.Slmls) then pivaloyl chloride (0.27ml) 
dropwise. Stirring was continued for 60 minutes. A fine white needle 
precipitate formed over this time. A solution of the amino pyrrol idinone 
(prepared in a similar manner to that described in Step 2 of Example 10) 
(0.4g). DMAP (50mg) and triethylamine (0.2ral) in CHgClg (lOmls) was added 
to the cooled reaction mixture. After 30 minutes at this temperature, the 
reaction was allowed to warm to room temperature and stirred for 60 
minutes. The mixture was diluted with CH2C12. washed with 2N HCl (aq) 
(x2), brine (x2) , dried (MgSO^) , filtered and evaporated. Chromatography 
on silica gave the amide as a gum (0.543g). 

EXAMPLE 88 Preparation of Compound 326: 3-(Pentaf1uoropropanoy1-N- 
methyl ) ami no-l- (3-tri f 1 uoromethoxy) phenyl -2-pyrro1 idinone 

The ami no-pyrrol i done (prepared in a similar manner to that described 
in Step 2 of Example 10) {0.4g) was dissolved in CHgClg (20ml). To this 
was added DMAP (BOrag) and triethylamine (0.21ml) with the reaction cooled 
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in an ice-water bath. Pentaf luoropropionic anhydride (0.3inl) was added 
dropwise and the mixture stirred for 40 minutes with cooling. The mixture 
was diluted with CH2CI2, washed with 2N HCl (aq), brine (xl), dried 
(MgSO^), filtered and concentrated. Purification of the residue by 
chromatography on silica gave the amide as a solid (0.5g). m.p. 
65.5-67.5"C. 

EXAMPLE ff9 Preparation of Compound 311: 3-(3-t-ButyliBidazoline- 
2,4-di one-l-y1 ) -l- (3-tri fluoronethoxy) phenyl -2-pyrro1 idi none 

A solution of Compound 130 (prepared as described in Example 31) 
(0.523g) in ethylacetate (30ml) containing 10% Pd/C (lOOmg) was stirred 
under an atmosphere of hydrogen at room temperature. After 21 hours, the 
catalyst was filtered and solvent evaporated. Analysis of the residue 
showed that the reaction was only 40% complete. The residue was 
re-dissolved in ethylacetate and 50mg of 10% Pd/C added. Hydrogenation was 
achieved at 3 bar pressure using a hydrogenator for six hours. The 
catalyst was filtered off and the filtrate evaporated. This process was 
repeated, except using a pressure of 4 bar hydrogen for 4 hours. After 
filtering the catalyst and evaporation of solvent, the residue was purified 
using chromatography on silica, eluting with 60% ethyl acetate in hexane. 
to give the reduced product as a colourless solid (0.385g) m.p 153-154'c! 

EXAMPLE 90 Preparation of Compound 308: 3-(2,2,2-Trichloroethoxycarbonyl- 
M-methyl ) ami no-1 (3-tri fl uoromethyl ) phenyl -2-pyrrol i di none 

To a solution of the ami no-pyrrol idi none (prepared as described in 
Step 2 of Example 10) (0.138g) in CH2CI2 (5m1) at 0»C (ice/water bath 
cooling) was added triethylamine (0.096ml) followed by 
2,2,2-trichloroethylchloroformate (0.088ml). The clear solution was 
stirred at CC for 1 hour. The mixture was diluted with CHgClg, washed 
with water and dried (MgSO^). Evaporation of the solvent and purification 
of the residue by chromatography on silica gave the carbamate as a 
colourless gum (0.20g). 
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EXAMPLE 91 Preparation of Compound 267: 5-(3-a11y1-l-t-buty1>3-ureido)-3- 
(3- tri f 1 uoromethy 1 phenyl ) oxazol i din-4-one . 

Step 1 Preparation of 2-(methylthio)-N-(3-trif luoromethylphenyl )acetamide 

3-Trifluoromethy1 aniline (16. Ig) was added dropwise to a rapidly 
stirred suspension of hexane-washed sodium hydride (4.0g, 60% in mineral 
oil) in dimethyl sulphoxide (50ml) under a nitrogen atmosphere, with water 
bath cooling to 20'C. After 30 minutes ethyl (methyl thio) acetate (14. 7g) 
was added dropwise with cooling to 20"C. After stirring for 3 hours 
half-saturated aqueous potassium dihydrogen phosphate (300ml) was added 
cautiously with cooling to 20*0. The mixture was extracted with diethyl 
ether (5x100ml), the extract washed with water (2x50ml), dried over sodium 
sulphate, filtered and ether evaporated under reduced pressure to leave the 
crude product as a yellow solid (23. 8g). A sample was recrystal lised from 
hexane solution for analysis, m.p. 75-77*C. NMR (CDCl^): 8 

2.21(3H,s); 3.38(2H,s); 7.45-7.85(4H,m) ; 8.85(lH,bs). 

Steo 2 Preparation of N-(Ethoxymethyl)-N-(3-trif luoromethyl- 
phenyl ) -2- (methy Tthi o) acetamide 

Chloromethyl ethylether (18. Ig) was added dropwise, during 20 minutes, 
to a vigorously stirred mixture of crude product of Step 1 (21 .8g) 
dissolved in dichloromethane (50ml), 52% aqueous sodium hydroxide (34g) and 
benzyl tri ethyl ammonium chloride (0.2g), with water-bath cooling to 20'C. 
After 30 minutes the mixture was treated with saturated aqueous potassium 
dihydrogen phosphate until pH 8, at 20'C, extracted with dichloromethane 
(5x100ml), the extract dried over sodium sulphate, filtered and 
concentrated under reduced pressure to give the crude product as a yellow 
oil (27. 5g). NMR (CDClj): S 1.23(3H,t); 2.21(3H,s); 3.0(2H,s),- 
3.68(2H,bq); 5.1(2H,s); 7.58(4H,m). 
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Step 3 Preparation of N-(Ethoxymethyl)-N-(3-tnf1uoromethyl- 
pheny 1 ) -2- (methyl sul phi ny 1 ) acetami de 

A solution of sodium periodate (20. 5g) in water (igOml) was added 
dropwise to a stirred solution of crude product of Step 2 in ethanol 
(850ml) at 5''C. The mixture was allowed to reach 20''C gradually and 
stirred for 24 hours, than concentrated under reduced pressure. The 
concentrate was extracted with dichloromethane (500ml), the extract dried 
over sodium sulphate, filtered and concentrated under reduced pressure to 
give the crude product as a brown oil (27. 5g). NMR (CDCU): 8 
1.24(3H,t); 2.76(3H,s); 3.56(2H.s); 3.67(2H,q); 5.12(2H,s); 
7.51-7.69(4H,m). 

Step 4 Preparation of 5-Hydroxy-3-(3-trif luororaethyl- 
phenyl ) -oxazol idin-4-one 

Trifluoroacetic anhydride (17. 6g) was added dropwise to a stirred 
solution of crude product of Step 3 in tetrahydrofuran (220ml) with water 
bath cooling to 20"C. After 2 hours the mixture of left to stand for 20 
hours. A solution of sodium hydrogen carbonate (14. Ig) in water (220inl) 
was added during 5 minutes with stirring and cooling to 20*C. After 30 
minutes the mixture was refluxed for 4% hours, cooled to 25"C. extracted 
with dichloromethane (3x300ml), the extract dried over magnesium sulphate, 
filtered and concentrated under reduced pressure to give a brown oil 
(21. 4g). The brown oil (20.09g) was dissolved in 1,4-dioxane (500ml) and 
hydrogen chloride gas bubbled in for 3% hours, with stirring, at 23'C. The 
mixture was left in a stoppered flask for 20 hours, concentrated under 
reduced pressure, dissolved in dichloromethane (400ml), neutralised with a 
minimum of saturated aqueous sodium hydrogen carbonate, dried over 
magnesium sulphate, filtered and concentrated under reduced pressure to a 
brown oil (21. 9g). The oil was subjected to column chromatography on 
silica gel, gradient eluting with dichloromethane/t-butyl methylether 
mixtures to give the crude product as a yellow gum (4.7g). The gum was 
recrystallised from hexane solution to give a yellow solid. NMR 
(CDClj): 8 4.43(lH,bs); 5.49(lH.s); 5.68(2H,m); 7.49-7.8(4H,m) . 
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Step 5 Preparation of 5-chloro-3-(3-trif luoroinethyl phenyl )oxa2olidin-4-one 

Methanesul phenyl chloride (16mg) was added to a stirred solution of 
5-hydroxy-3-(3-trifluoromethylphenyl)oxazolidin-4-one (27mg, from Step 4) 
in diethyl ether (1ml). After 5 minutes tri ethyl amine (18mg) was added and 
the mixture stirred for 20 hours. Water (1ml) was added, the mixture 
extracted with ether (3x5ml), the extract dried over magnesium sulphate, 
filtered and concentrated under reduced pressure to give the crude product 
as a yellow oil (22mg). NMR (CDCI3): 8 5.56(lH,d); 5.72(lH,d); 
6.3(lH,s); 7.5-7.8(4H,m). 



Steos 5 and 6 Preparation of 5-{allylamino)-3-(3-trifluoromethyl- 
pheny 1 ) oxazol i di n-4-one 

Methanesulphonyl chloride (0.9g) dissolved in diethylether (2ml) was 
added to a stirred solution of 5-hydroxy-3-(3-trif luoromethylphenyl)- 
oxazolidin-4-one (l.Og, from Step 4) in dichloromethane (6ml). 
Triethylamine (0.8g) dissolved in ether (2ml) was added and the mixture 
allowed to exotherm to 35*'C. After 2% hours the mixture was cooled in an 
ice-water bath and a solution of allyl amine (0.92g) in ether (2ml) added 
dropwise. After 1 hour the mixture was treated with aqueous sodium 
chloride (20ml), extracted with ether (3x80ml), the extract dried over 
magnesium sulphate, filtered and concentrated under reduced pressure to 
give the crude product as a yellow gum (1.3g). NMR (CDCI^): 8 
3.49(2H,d); 5.13(lH,dd); 5.21(lH,s); 5.3(lH.m); 5.44(lH,d); 5-48(lH,dd); 
5.9(lH,m); 7.5-7-a(4H.m) . 

Step 7 Preparation of 5-(3-allyl-l-t-butyl-3-ureido)-3-(3-trifluoro- 
methy 1 phenyl ) oxazol i di n-4-one 

A solution of the product of Step 6 (0.43g) in t-butylisocyanate (2ml) 
was stirred for 2 hours then left for 20 hours. The mixture was 
concentrated under reduced pressure to give a yellow gum which was 
subjected to column chromatography on silica gel, eluting with 
dichloromethane: t-butylmethyl ether 98:2. This gave a yellow solid which 
was recrystallised from hexane solution to give the product as a white 
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solid (0.21g). m.p.l49-150''C. NMR (00013): S 1.31(9H,s); 3.86(2H,in); 
4.73(lH,s); 5.32(lH,d); 5.45(lH.d); 5.46(lH.dd) ; 5.56(lH,t); 5.88(lH,s); 
5.95(lH,m); 7.5-7.8(4H,ni) . 

EXAMPLE 92 Preparation of Compound 266: 5-[M-(N-anyl-2-t-butylacetamido]- 
3- (3-tri fluoromethyl phenyl) oxazol 1 d1 n-4-one 

Pyridine (0.24g) was added dropwise to a stirred solution of 
t-butylacetylchloride (0.4g) in dichloromethane (2ml) and the resulting 
solution added dropwise to a stirred solution of 5-(allylaroino)-3-(3-tri- 
fluoromethy] phenyl) oxazol idin-4-one (0.43g. Example 91 Step 6) in 
dichloromethane (8ml) at 7°C. After stirring at 7»C for 2 hours aqueous 
sodium chloride (10ml) was added, the mixture extracted with diethylether 
(3x50ml), the extract dried over magnesium sulphate, filtered and 
concentrated under reduced pressure to give a yellow gum. The gum was 
subjected to column chromatography on silica gel eluting with 
dichloromethanert-butyl methylether 99:1 to give a yellow solid which 
yielded the product as a white solid (.26g) on tritriation with cold 
hexane. m.p. 92-93-C. NMR (00013): 8 l.07(9H,s); 2.26(2H,q); 
4.13(2H,d); 5.32(lH.d); 5.33(lH.s); 5.47(lH,d); 5.48(lH,d); 5.62(lH,s); 
5.89(lH,m); 7.4-7.8(4H,m) . 

A similar method was also used to prepare the compounds listed below. 

Compound 269: 5-[N-(2-t-butyl-N-methylacetamido)]-3-(3-trif luoromethoxy 
phenyl) oxazol idin-4-one; 

NMR(CDCl3) : S 1.09(9H.s); 2.32(2H.s); 3.12(3H,s); 5.47(lH,s): 5.58(lH.s); 
5.95(lH,bs); 7.03-7. 17(lH,m); 7.41-7.48(2H,m) ; 7.61{lH.s). 

MPt : 99.5-102''C. 

Compound 272: 5[N-(2-t-butyl.N-ethylacetamido)]-3-(3- trif luoromethoxy 
phenyl )oxazo1idin-4-one; 
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NMRCCDCIj) : 5 1.08(9H,s); 1.32(3H,t); 2.29(2H,d); 3 .43-3 .64(2H,m) ; 
5.30(lH,bs); 5.45(lH,s); 5.58(l|H,bs); 7.0-7.19(lH,iii); 7.39-7.45(2H,ni); 
7.60(lH,bs). 

MPt : 95-97"C. 

Compound 271: 5-[N-(2-t-butylacetaraido)]-3-(3-trifluoromethoxy 
phenyl )oxazolidin-4-one; 

NMR(CDCl3) : 6 1.07(9H,s); 2/14(2H.s); 5.45(1H,5); 5.55(2H,m); 6.39(lH,bd); 
7. 05-7. 13 (IH, in); 7.38-7.44(2H,m) ; 7.60(lH,s). 

MPt : HS-iae^C (dec). 

EXAMPLE 93 Preparation of Compound 265: 5-(3-methy1-l-t-buty1-3- 
uvei do)-3-(3-tr1f1 uoromethy 1 phenyl ) oxazol i di n-4-one 

This compound was prepared by a method analogous to Example 91. 
m.p. IH-lie-C. NMR (CDCI3): 8 1.37(9H,s); 2.91(3H,s): 4.53(lH,bs); 
5.47(lH,t); 5.56(lH,t); 6.08(lH,s); 7.5-7.9(4H,m) . 

The precursor compound was 5- (methy 1 ami no) -3- (3-trif1 uoromethy 1- 
phenyl)oxa2olidin-4-one. NMR (CDClj): 8 2.57(3H,m); 5.2(lH,d); 
5.46(lH,d); 5.5(lH,dd); 7.5-7.9(4H.m) . 

EXAMPLE 94 Preparation of Compound 262: 5-[N-(2-t-buty1-N- 
roethy 1 acetani do] -3- (3-tri f 1 uoromethy 1 phenyl ) oxazol 1 din-4-one 

This compound was prepared by a method analogous to Example 92. m.p. 
116-117"C. NMR (CDCI3): Major rotomer: 8 1.09(9H,s),- 2.32(2H,s); 
3.13(3H,s); 5.5(lH,d); 5.6(lH,t); 5.9(lH,bs); 7.5-7.8(4H,ra) . The precursor 
compound is detailed in Example 92. 
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EXAMPLE 95 Preparation of Compound 270: 5-[M-(2-t-butylacetainido]-3- 
(3-trif1uoronethy1pheny1)oxazo1idin-4-one 



This compound was prepared by a method analogous to Example 92. m.p 
159.161»C. NMR (CDClj) : 8 l/07(9H,s); 2.14(2H.s); 5.49(lH.d); 
5.53(lH,dd); 5.59(lH,t); 6.41(lH,bd); 7.5-7.8(4H,m) . 

The precursor compound was 5-amino-(3-tnfluoromethylphenyl)- 
oxazolidin-4-one. NMR (CDCI3) : 5 2.35(2H,bd); 5.23(lH,t); 5.42(lH,d); 
5.49(lH,dd); 7.5-7.8(4H,m) . 



EXAMPLE % Preparation of Compound 260: 5-[M-(l-mBthylcyclobutyl)-l- 
acetami de] 3- (3-tri f 1 uoromethyl phenyl ) oxazol i di n-4-one 

SteE_i Preparation of (3-tri fl uoromethyl phenyl amide) ethyl furoarate. 

3-Trif1 uoromethyl aniline (32. 2g) and ethyl fumarate (30.32g) were 
mixed and dissolved in tetrahydrofuran (65ml). A solution of 
dicyclohexylcarbodimide (041. 2g) in tetrahydrofuran (100ml) was then added 
dropwise. The resultant mixture was left to stand overnight, it was then 
filtered and the filtrate evaporated under reduced pressure to leave a wet 
yellow solid which was re-crystallised from ether to give the title 
compound (33.95g) as a white solid. NMR (CDCI3): 8 1.36(3H,t); 4.20(2H,q); 
7.12(lH.d); 7.20(lH,d); 7.42(lH,d); 7.50(lH.t); 7.86(lH.s); 7.95(lH,d);' 
8.35(lH,bs). 



SteiLl Preparation of (3-tri fl uoromethyl phenyl ami do) fumaric acid 

Sodium hydroxide (2.78g) in water (120ml) was added to a solution of 
(3-trifluoromethylphenylamido)ethyl fumarate (lOg as prepared in Step 1) in 
iso-propanol (180ml). The resultant mixture was left to stand over night 
then evaporated under reduced pressure. The residue was acidified with 
hydrochloric acid (2N) and extracted with ether. The extracts were dried 
over magnesium sulphate and evaporated under reduced pressure to leave the 
title compound (6.94g) as an off white solid. NMR (CDCU): 8 6.89(lH.d); 
7.20(lH,d); 7.33(lH,d); 7.4J(lH,t); 7.92(lH,d); 8.06(lH,s). 
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Step 3 Preparation of (3-trif luoromethyl phenyl ami do) tert-butoxy carbonyl 

N,N-Dimethylfonnamide di-tert-butyl acetal was added to a suspension 
of (3, trif luoromethyl phenyl ami do) f umari c acid (8.24g as prepared in Step 
2) in toluene 50ml at 75'*C. The resultant mixture was heated under reflux 
under for thirty minutes • It was allowed to cool then was washed with 
water, saturated sodium bicarbonate and brine. The organic layer was dried 
over magnesium sulphate and evaporated under reduced pressure. The residue 
was chromatographed on silica using hexaneether (2:1) as eluant to give the 
title compound (5.45g) as a white solid, m.p. 104-5-106. 5'*C. NMR (CDCI3): 
5 l,52(9H,s); 6.90(lH,d); 7.0(lH,d); 7.40(lH,d); 7.46(lH,t); 7.83(lH,d); 
7.89(2H,s). 

Step 4 Preparation of 5- [methylene tert-butoxy carbonyl ] 3-trif luoromethyl - 
phenyl ) oxazol i di n-4-one 

A solution of (3-trif luoromethyl phenyl ami do) tert-butoxy carbonyl 
(5.15g as prepared in Step 3) in dimethyl formamide (25ml) was added 
dropwise to a stirred suspension of sodium hydride (0.065g« 50% dispersion 
in mineral oil) in dimethyl formamide (10ml). Paraformaldehyde (2.7g) was 
then added in one portion. After thirty minutes the resultant mixture was 
poured into water and extracted with ether. The extracts were washed with 
water and brine, dried over magnesium sulphate and evaporated under reduced 
pressure to give the title compound (5.49g) as a yellow solid, m.p. 
78-81"C. NMR (CDCI3): 5 1.44(9H,s); 2.86(2H,m); 4.75(lH,m); 5.51(lH,s); 
7.48(lH,d); 7.55(lH,t); 7.79(lH,d); 7.83(lH,s). 

Step 5 Preparation of 5-[Methylene carboxy]-3-(3-trif luoromethylphenyl)- 
oxazol i di n-4-one 

Trifluoroacetic acid (10ml) was added to a solution of 5- [methylene 
tert-butoxy carbonyl ] -3- (3-tri f 1 uoromethyl phenyl ) oxazol i di n-4-one (4 . 49g , 
as prepared in Step 4) in dichloromethane (75ml). The resultant mixture 
was left to stand over night then poured into water and extracted with 
ether. The extracts were washed with water, dried over magnesium sulphate 
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and evaporated under reduced pressure to give the title compound (5.32g) as 
a brown oil, sufficiently pure to be used in Step 8. 

Step 6 Preparation of 1-methylcyclobutyl-l-acetaniide 

Methylene cyclobutane (lOg) was added to a solution of acetonitrile 
(6.62g), glacial acetic acid (73.5inl) and concentrated sulphuric acid 
(14.7inl). After one hour the resultant mixture was cooled, diluted with 
water and made basic by the addition of potassium carbonate, then extracted 
with ether. The extracts were dried over magnesium sulphate and evaporated 
under reduced pressure to give the title compound (11.45g) as a mixture of 
a solid and an oil, sufficiently pure to be used in Step 7. NMR (CDCl,): 5 
1.39(3H,s); 1.69-1.82(3H.m); 1.82(3H,s); 2.12-2.30(3H.m) ; 5.73(lH.bs). 

StBE_I Preparation of 1-methylcyclobutyl-l-amino chloride 

A solution of 1-methylcyclobutyl-l-acetamide (11.45g as prepared in 
Step 6) in concentrated sulphuric acid was heated under reflux for fifty 
five hours. The resultant rauxture was allowed to cool and was washed with 
ether. Theaqueous phase was made strongly basic with 50% sodium hydroxide 
and extracted with ether. The extracts were dried over potassium 
hydroxide. Hydrogen chloride (g) was bubbled through the extracts to give 
the title compound (5.63g) as a white solid, m.p. 247-250»C (dec). NMR 
(CDCI3): 5 1.34(3H,s); 1.69-1.88(4H.m); 2.12-2.29(2H,m); 8.34(3H.bs). 

SteE_fi Preparation of 5-[N-(l-roethylcyclobutyl)-l-acetaraido]-3-(3-tri- 
f 1 uoromethy Ipheny 1 ) oxazol i di n-4-one 

Oxalyl chloride (3.5ml) was added to 5-[methylenecarboxy]-3-(3-tri- 
fluororaethyl phenyl) oxazol idin-4-one (0.874g as prepared in Step 5). After 
two hours the resultant mixture was evaporated under reduced pressure. The 
residue was suspended in ether (9nil) and cooled. A suspension of 1-methyl 
cyclobuty 1-1 -amino chloride (0.320g as prepared in Step 7) and 
triethyl amine (0.531g) in ether (6ml) was added. After twenty-four hours 
the resultant mixture was filtered and washed with ether. The filtrate was 
dried over magnesium sulphate and evaporated under reduced pressure. The 



tXXID: <WO_9S33718A1_l_> 



wo 95/33719 



- 159 - 



PCT/GB95/01224 



residue was chromatographed on silica, using hexane-ethyl acetate to give 
the title compound (0.i66g) as a yellow solid. [MPt 129.5-135.5*0]. 

NMR (CDC13); 8 1.47(3h,s); 1.74-1.93(2h,ni) ; 1.96-2,08(2H,m) ; 
2.22-2.36(2H,m); 2.73(2H.m); 2.83(lH.m); 5-50(2H,s); 5.86(lH,bs); 
7.45(lH,d); 7.53(lH,t); 7.76(lH,d): 7.84(lh,s). 

The compounds listed below were prepared by analagous methods. 

Compound 259: 5-[N-(l-methylcyclopentyl)-l-acetara1do]-3-(3- 
tri fluoromethyl phenyl )oxazolidin-4-one; 

NMR (CDC13); 51.41(3H,s); 1 .65(6H,ni) ; 1.94(2H,ni); 2.73(2H,ni). 4.80(lH,m); 
5.49(2H.s); 5.70(lH,bs); 7.47(lH.d); 7.54(lH.t), 7.76(lH,d). 7.83(lH.s). 

Compound 261: 5-[N-(l-ethyl-l-cyclopropyl-l-acetamide3-3-(3- 
tri fluoromethyl phenyl )oxa2olidin-4-one; 

NMR(CDC13): 80-0.36(4h,m) , 0.53-0.67(2H,m) 0.98(3H,t); 2.58(2H,m); 
3.20(lH.q); 4.61(lH,m); 5.30(2H,s); 5.59(lH,bd); 7.25(lH,d); 7.32(lH,t); 
7.56(lH,d); 7.63(lH,s). 

Compound 263: 5-[N-(l-methy1cyc1ohexyl)-l-acetamido]-3-(3- 
tri f 1 uoromethyl phenyl ) oxazol i di n-4-one; 

NMR (CDC13): S 11.330-11. 55(8H,m); 1.35(3H,s); 1. 90-204 (2!H,m); 2.75(2H,m); 
4.80(lH,m); 5.50(2H,s); 5.50(lH,bs); 7.46(lH,d); 7.53(lH,t); 7.76(lH,d); 
7.84(lH,s). 

Compound 264 : 5- [N- (neopenty 1 ) -1-acetami de] -3- (3-tri f 1 uoromethyl 
phenyl ) oxazol i di n-4-one ; 

NMR (CDC13): 5 0.90(9H,s); 2.83(2H,m); 4.81(lH,m); 5.51(2H,s); 5.59(lH,bs); 
7.46(lH.d); 7.53{lH.t); 7.77(lH.d); 7.82(lH,s). 
Mpt: 117.5-122'C. 

Compound 268: 5-[N-(l-methylcyclopropyl)-l-acetaraido]-3-(3- 
tri f 1 uoromethy 1 phenyl ) oxazol i di n-4-one; 

NMR (CDC13): 8 0.54(2H,m); 0-.64(2H.m); 1.38(3H.s); 2.72(2H.m); 4.78(lH,in); 
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5.50(2H,s); 6.08(lH.bs); 7.45(lH.d); 7.53(lh,T); 7.77(lh.D); 7.85(lh,S). 
mpt: 182. 5-184. 5*c (dec). 

PAMPU 97 An alternative route to 3(3-hydrocarby1-2,4-d1oxQiiiridazo1i- 
din-l-yl)pyrrolidin-2-one (Compare Example 29) exemplified by Compound 334: 

3(3-t-Butyl-2,4-dioxoimidarol1d1n-l-yl)-l(2,2-difluoro-l,3-benzodi- 
oxol -5-y 1 )pyrrol 1 di n-2-one 

Sodium hydride (0.024g, 55% dispersion in mineral oil) was added to a 
stirred solution of 3-t-butyl-imidazolidine-2.4-dione (0.085g) in 
N.N-dimethylformamide (10ml) and the mixture allowed to stir for thirty 
minutes at room temperature. The stirred mixture was cooled to O'C, 
treated with a solution of l(2,2-difluoro-l,3-ben2odioxol-5-yl)-3-iodo- 
pyrrolidinone(0.20g) in N.N-dimethylformamide (10ml), allowed to warm to 
room temperature, then to stir for a further two hours. It was then 
diluted with water and extracted with ethyl acetate. The extracts were 
washed with water and brine, dried over magnesium sulphate and evaporated 
under reduced pressure. The residue was chromatographed on silica, using 
dichloromethane-ethanol (49:1). then ethyl acetate-hexane (1:1), as 
eluants, to give the title compound (0.044g, m.p. 120-124»C) . NMR (CDCU): 
5 1.63(9H,s); 2.18(lH,m); 2.56(lH,ra); 3.84(2H.q); 3.84(2H.m); 5.00(lH,dd) ; 
7.06(lH.d); 7.13(lH.dd); 7.69(lH.d). MS: M* 395. Confirmation that the 
imidazolidine ring was not attached in an alternative manner was provided 
by C NMR (pyrrol idi none methine carbon, 54.1ppm). 

Intermed iates and Analaoous Methods of Prenaratinr^ 

^^IWl^ 98 Preparation of 3-(2,2,2-Trifluoroethylamino)-l.(3. 
tri f 1 uororaethoxypheny 1 -2-pyrrol idi none 

5i£E_l Preparation of 3-iodo-l-(3-trif luoromethoxy)phenyl-2-pyrrolidinone 

3-bromo-l-(3-trifluoromethoxy)phenyl-2-pyrrolidinone (prepared in a 
similar manner to that described in Step 1 of Example 10) (l.Og) was 
dissolved in acetone (20ml).- To this solution was added sodium iodide 
(0.46g) and the reaction was stirred at room temperature for 4 hours under 
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a nitrogen atmosphere. A further 0.046g of sodium iodide was added and 
reaction left to stand for 12 hours. The precipitate was filtered off 
through a pad of Hyflo, washing with acetone. After evaporating the 
solvent the residue was dissolved in ethyl acetate, washed with brine (x2) , 
dried (MgSO^) . filtered and concentrated to give the crude 
3-1 odopyrrolidi none (1.06g) which was used directly in Step 2- 

Step 2 Preparation of 3-(2,2,2-Trifluoroethylamino)-l-(3-trif luoro- 
methoxy)phenyl-2-pyrrolidine 

3-Iodo-l-(3-trifluoromethoxy)phenyl-2-pyrrolidinone (prepared in Step 
1) {l,06g) was mixed with 2,2,2-trif luoroethylamine (5.0g) at room 
temperature and then cooled to 0**C (ice/water bath cooling) and stirred for 
17 hours. After standing at room temperature for 95 hours, the mixture was 
diluted with ethyl acetate, washed with water (x2), brine (xl), dried 
(MgSO^) , filtered and concentrated to give the crude amino pyrrol idi none 
title compound as an oil (0.924g). 

EXAMPLE 99 Preparation of 3(N-n!ethy1amino)-l-(3-tr1fluoroniethyTth1o)- 
phenyl -2-pyrro1 i dinone 

Step 1 Preparation of 3-chloro-l-(3-trifluoromethylthio)- 
phenyl -2-pyrrol i dinone 

A solution of 3-hydroxy-l-(3-trifluoromethylthio)- 
phenyl -2-pyrrol i dinone (prepared by a similar method to that described in 
Example 9) (l.Og) in thionyl chloride (5ml) was stirred at room temperature 
for two hours before heating to reflux for 16 hours. After cooling, the 
excess thionyl chloride was removed in vacuo and the residue purified by 
flash chromatography, eluting with 30% ethyl acetate/hexane to give the 
3-chloropyrrolidinone as a pale yellow oil (O.Slg). 



A solution of 3-chl oro-l-(3-trifl uoromethylthio) phenyl -2- 
pyrrolidinone (prepared as in Step 1) (O.BOg) in THF (30m1) was treated 



Step 2 
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With a continuous stream of methylamine gas at room temperature for 1 hour. 
The reaction was then heated to reflux, maintaining the flow of 
methylamine. After 4 hours, the reaction was left to stand for 72 hours 
and then poured Into saturated NaHCOj (aq) and extracted with ethyl acetate 
(x2). After drying (MgSO^) , the solvent was evaporated and the residue 
purified by chromatography, eluting with ethyl acetate then 30% 
methanol /ethyl acetate to give the amine title compound as a pale yellow 
oil which solidified (0.66g). 

Compounds 199 and 201 may be prepared by methods similar to that 
described in Example 5 but using an intermediate II as starting material in 
place of the hydroxy compound. Compound 200 may be prepared by a method 
similar to that described in Example 27 but again using intermediate II. 
The intermediate II is 3-(N-allyl)amino-l-3-bromophenyl-2-pyrrolidinone, a 
compound of general formula II in which A is 3-bromophenyl , X is CHg and 
R is NH-CH2-CH=CH2. For compounds 199 and 201 Compound II is reacted 
with the appropriate acyl chloride and for compound 200 it is reacted with 
t-butyl isocyanate. 

Compound 202. 203 and 204 may all be prepared using methods similar to 
that described in Example 72 or Example 73. Compound 12, a compound of 
general formula III in which A is 3-(trifluoromethyl)phenyl, X is CHg and 
R is methane sulfonyloxy may be used as an intermediate for compound 204 
and a similar intermediate may be used for Compounds 202 and 203. 

Compounds 205 to 208 may be prepared by methods similar to those 
described in Examples 5, and 10 or 27 using as intermediates Compounds 13 
(formula III, A is 3-chloro-4-fluoropheny1 , X is CH^ and R^^ ,.5 methane 
sulfonyloxy), 14 (formula II, A is 3-chloro-4-f luorophenyl , X is CH2 and 
R is NHg) and 15 (formula II, A is 3-chloro-4-f luorophenyl , X is CH, and 
R" is NHMe). ^ 

Compounds 209 and 210 may be prepared by methods similar to those 
described in Examples 27 and 5 respectively from intermediate 16 (formula 
II, (formula II, A is 3-chloro-4-f luorophenyl, X is CH2 and R^^ is 
NH-CH2-CH=CH2) . 

Compounds 211 and 212 may be prepared by methods similar to those 
described in Example 5 but starting from intermediates 14 and 15 
respectively. 
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Compounds 213, 214 and 217 to 219, 221, 222, 224 to 231 and 233 may 
all be prepared by methods similar to those of Example 5. Compounds 220 
and 232 may be prepared by methods similar to those of Example 20 and 
Compounds 215, 216 and 223 by methods similar to that of Example 10. 
Intermediates in the synthesis of these compounds include: 

17 (formula III, A is 3-(trif luoromethoxy)phenyl , X is CHg and is 
methane sulfonyloxy) ; 

18 (formula II, A is 3- (trifluoromethoxy) phenyl , X is CHg and R^^ is 
NH-CHO) ; 

19 (formula II, A is 3-(trifluoromethyl)phenyl , X is CHp and R^^ is 
NH-CHO) ; 

110 (formula II, A is 3- (trifluoromethoxy) phenyl , X is CH2 and R^^ is 
NH-Me): 

111 (formula III. A is 3-bromophenyl , X is CHg and R^° is methane 
sulfonyloxy) ; 

112 (formula II, A is 3-bromophenyl. X is CH2 and R^^ is SH); 

113 (formula II, A is 3-broraophenyl , X is CH^ and R^^ is NMe); and 

114 (formula II. A is 3-bromophenyl. X is CHg and R^^ is NHg). 
The pyrrol idi none compound 282 was prepared from 

3- (methyl ami no) - 1 - [3- ( tri f 1 uoromethoxy ) phenyl ] pyrrol i d i n-2-one (prepared 
in analogy to the procedure for the preparation of 

3-(methylamino)-l-[3-(trifluoromethyl) pheny1]pyrrolidin-2-one described in 
Example 10 and trimethyl si lyl acetyl chloride and pyridine in 
dichloromethane. 

Intermediates used in the preparation of Compounds 269, 271 and 271 
include the compounds listed below. 

. 2- (methy Ithi o) -N- (3-tri f 1 uoromethoxypheny 1 ) acetamide 

Prepared by a similar method to that described in Example 91. Step 1. 
NMR(CDCl3) : 8 2.20(3H,s); 3.35(2H.s); 7.0(lH.d); 7.35(lH.t); 7.45(lH,d); 
7.62(lH,s); 8.80(lH.bs). 
MPt : 43.5-45''C. 

N- (ethoxymethy 1 ) -N- (3-tri fl uoromethoxypheny 1 ) -2- (methyl thi o) acetami de 

Prepared by a similar method to that described in Example 91, Step 2. 
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NMR(CDCl3) : -dl 1.22(3H.t); 2.22(3H,s); 3.02(2H,bs); 3 .68(2H,m) ; 
5.10(2H,s); 7.18-7.29(3H,in); 7.47(lH,t). 

N- (ethoxymethy 1 ) -N- (3- tri f 1 uoromethoxy phenyl ) -2- (methyl su 1 phi ny 1 ) acetami de 

Prepared by a similar method to that described in Example 91, Step 3. 
NMR(CDC13); B 1.24(3H.t); 2.76{3H.s); 3.59(2H.d); 3.67(2H.q); 5.11(2H.d); 
7.12(lH.s); 7.22-7.36(2H.m); 7.51(lH.t). 

5-hydroxy-3-(3-trif1uoromethoxy phenyl) oxazo11din-4>one 

Prepared by a similar method to that described in Example 91. Step 4. 
NMR(CDCl3) : 5 5.44(lH.s); 5.65(2H.s); 7.06.7.16(lH.m);7.37-7.45(2H.m); 
7.60(lH,s|). 

5-[methylamino]-3-(3-trifluoromethoxy phenyl )oxazolidin-4-one 

Prepared by a similar method to that described in Example 91, Step 6 
(used for Compound 269); 

NMR(CDCl3) : 8 22.57(3H.s); 5.18(lH,s); 5.41(lH,m); 5.47(lH,m); 
7.05-7. 13{lH,m); 7.13-7.33(2H,m); 7.61(lH.s). 

5-amino-3-(3-trifl uoromet hoxy phenyl ) oxazol 1 dl n-4-one 

Prepared by a similar method to that described in Example 91. Step 6 
(used for Compound 271); 

NMR(CDCl3) : 5 1.62(2H,bs); 5.20(lH.bs); 5.37(lH.d); 5.45(lH.d); 
7.03-7.13(lH,ra); 7.32-7.47(2H,m); 7.60(lH,s). 

5- (N-ethy 1 ami no) -3- (3-t ri f 1 uoromethoxypheny 1 ) oxazol i di n-4-one 

Prepared by a similar method to that described in Example 91. Step 6 
(used for Compound 270); 

NMR{CDCl3) : 8 1.25(3H.t); 2.90(2H.q); 4.27(lH.bs); 5.20(lH.s); 5.40(lH.m); 
5.46(lH,m); 7.04-7. ll(lH.m); 7.38-7.50(2H,m) ; 7.60(lH,s). 

Intermediates in the preparation of Compounds 259. 261, 263, 264 and 
268 are detailed below. 

S-methylenechlorocarbonyl ) -3- (3-tr1f 1uoromethylpheny1)oxazo1id1ne 

Prepared by a method similar to that described in Example 96, Step 8. 
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NMR(CDC13): 8 3.52(2h.in) ; 4.79(lH,in); &.52(2H.s); 7.50(lH.d); 7.55(lH.t); 
7.75(lH,d); 7.80(lH,s). 

l-nffithylcyclopentyl -l-acetanide 

Prepared by a method similar to that described in Example 96, Step 6. 
NMR (CDCls) : 5 11.40(3H.s); 1 .56-1 .78(8H,m) ; 1.93(3H,s); 5.39(lH,bs). 

1-methy 1 cycl openty 1 -l-ami ne 

Prepared by a method similar to that described in Example 96, Step 7 
(used for the preparation of Compound 259) 
NMR(CDC13) : 8 1.27(3H,s); 1.40-1.82(10H,bm) . 

1-ethyl-l-cyclopropyl acetamide 

Prepared by a method similar to that described in Example 96, Step 6 
(used for the preparation of Compound 251) 

NMR(CDC13) : 8 0-0.34(4H,m); 0.60-0.75(lH,m) ; 0.97(3H,d); 1.74(3H.s); 
2.03-2.13(lH.m). 

l-ethy1-l-cyc1opropy1 aminochloride 

Prepared by a method similar to that described in Example 96, Step 7 
(used in the preparation of Compound 261). 

NMR(CDC13) : S 0-0.6(lH,ra) ; 0.12-0.30(3H,m) ; 0.51-0.72(lH,ra) ; 0.97(3H,d); 
2.13-2.21(lH,m); 7.84(3H,bs). 
MPt: 130-155"C. 

l-methy1 cycl ohexyl -1-acetamide 

Prepared by a method similar to that described in Example 96, Step 6 
(used in the preparation of Compound 263), 

NMR(CDC13) : 8 1.37(3H,s); 1.23-1. 55(8H,ra); 1.92-2.02(2H,m) ; 1.95(3H,s); 

5.18(lH,bs). 

MPt : 83.5-86°C. 

1-methy 1 cycl ohexyl -l-ami nochi ori de 

Prepared by a method similar to that described in Example 96, Step 7 
(used in the preparation of Compound 263) . 

NMR(CDC13) : 8 1.16(3H.s); 1.23-1.44(4H.m); 1.44-1.60(6H,m) ; 7.57(3H,bs). 
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(l-niethylcyclopropyl)-l-t-butoxy carbamate (used in the preparation of 
l-methylcyclopropyl)-l-aminochloride) . 

Diphenylphosphonyl azide (14.83g) was added in one go to a solution of 
1-methylcyclo propane carboxzylic acid (S.OOg) in tert-butanol (ISOml). 
After twenty minutes tri ethyl amine (8.4ml) was added to the resultant 
mixture which was then heated under reflux under for five hours. The 
resultant mixture was quenched with water and extracted with ther. The 
extracts were washed with water and brine dried over magnesium sulphate and 
evaporated under reduced pressure. Ether was added to the residue by 
filtration. The filtrate was dried over magnesium sulphate and evaporated 
under reduced pressure to give the title compound (4.85g) as a white solid. 

NMR(CDC13) : 8 0.52-0. 50 (2H,m); 0.70-0.76(2H,m); 1.33(3H,s); 1.44(9H,s). 
MPt : 69.5-77*C. 



1- methy1 cyclopropyl-l-amino chloride 
(Used in the preparation of Compound 268). 

Hydrogen chloride was bubbled through a solution of (1-methyl 
cyclopropyl)-l-t-butoxy carbamate (4.49g prepared as described) in ethanol. 
The resultant mixture weas evaporated under reduced pressure. Ether was 
added to the residue, this was then filtered to give the title compound 
(1.56g) as a white solid. 

NMR(CDC13): 5 0.60(2H,t); 0.90(2H.t); 1.34(3h.s); 8.43(3H,bs) 
MPt : 193-206"C (dec). 

Structural details and characterising data for the intermediates 159 
and ISO are given in Tables II and III. These intermediates are used in 
the synthesis of Compound 329. 

The intermediate 161 is a compound of general formula VI in which A is 

2- trifluoromethylbenzoxazol-6-yl. It is used in the preparation of 
Compound 332. Other intermediates in the synthesis of Compound 332 include 
intermediates 162 and 163, details of which are given in Tables II and III. 

Intermediates 164 and 165 are used in the preparation of Compound 331. 
Further details of these intermediates are given in Tables II and III. 
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The intermediate 165 is used in the preparation of Compound 339. 166 
is a compound of general formula XXVII in which A is 

2,2-bis(dlf luoromethoxy)pyrimidin-4-yl , R^, R-^, R^ and are all hydrogen, 

1 25 
R is t-butyl and R is I. This compound is prepared from the 

intermediate 4-amino-2,6-bis(dif luoromethoxy)pyrimidine (m.p. 102-103*'C) 

which, in turn, is prepared by treating 4-amino-2,6-dihydroxypyrimidine 

with chlorofluoromethane in aqueous dioxane in the present of sodium 

hydroxide in a manner similar to that described in Example 66, for the 

intermediate to Compound 181. 

NMR (CDCI3): 5 1.35(9H,s); 2.4(2H,m); 3.25(2H,t); 5.05(lH,bs); 
5.25(lH,dd); 7.25(lH,t); 7.35{lH,t); 7.5(lH,s); 9.0(lH,bs). MS: MH* 539/ 

The intermediate 167 is used in the preparation of Compound 332. 167 
is a compound of general formula XXVII in which A is 5-methoxycarbonyl- 
thiazol-2-yl, R^, R^, R^ and are all hydrogen, is t-butyl and R^^ is 
I. 

NMR and melting point details are given in Table III. 

The intermediate 158 is used in the preparation of Compound 333. 168 
is a compound of general formula XXVII in which A is 
5-thiocyanato-thia2ol-2-yl , R^, R^, R^ and R^ are all hydrogen, is 
t-butyl and R^^ is I. NMR and melting point details are given in Table 
III. 

Intermediate 169 is used in the preparation of Compounds 273-277. 
Intermediates 170, 172 and 173 are used in the preparation of Compounds 
283-290; 291-292; and 295-296 respectively. 

Structural details for intermediates are given in Table II and 
characterising data for Compounds 199 to 233 and intermediates II to 168 
are given in Table III. All of the compounds of Table II are of either 
general formula II, III or IV. 
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TABLE II 



III 1 i 


I Int No. 


Prep. 


A 


i X 


R1S/K20 


11 


1 
1 


i m-OBr Ph 


i CH2 


NHCH2CH=CH2 


12 


1 


m-CF3 Ph Ph 


! CH2 


j 0S02Me 


13 




m-Cl Ph, p-F Ph 


i 

1 CH2 


! 

: 0S02Me 


14 




m-Cl Ph, P--F Ph 


CH2 


1 

NH2 


15 




m-Cl Ph, p-F Ph 


CH2 


t 
! 

! NHMe 






m-Cl Ph, p-F Ph 


CH2 


1 

NHCH2CH=CH2 


17 


1 
1 


! OCF3 Ph 


1 CH2 


0S02Me 


18 




; OCF3 Ph 


CH2 


NHCHO 


19 


j 


CF3 Ph 


CH2 


NHCHO 


110 


1 


i OCF3 Ph 


! CH2 


: NHMe 


111 i 


1 m-Br Ph 


! CH2 


! OS02Me 


112 1 


1 m-Br Ph 


1 CH2 


! 5H 


113 I 


1 m-Br Ph 


CH2 


1 NHMe 


114 


1 


m-Br Ph 


CH2 


NH2 


115 


ex 99, 
step 1 


m-SCF3 Ph 


CH2 


CI 


116 


ex 10, 
step 1 


m-CF3 Ph 


CH2 


Br 


117 


ex 10, 
step lb 


m-OCF3 Ph 


CH2 


Br 


118 


ex 10, 
step 1 


m-OCHF2 Ph 


CH2 


1 3. 


i 

119 


ex 10, 
step 1 


m-Cl Ph 


CH2 


Br 


120 


ex 98, 
step 1 


m-OCF3 Ph 


CH2 


I 


121 


ex 9, step 
la 


m-OCF3 Ph 


CH2 


OH 


122 


ex 9, step 


m-OCHF2 Ph 


CH2 


OH 


123 


ex 9, stepl 
la 1 


m-SCF3 Ph 


CH2 I 
1 


OH 


124 


ex 1, stepj 
3 i 


m-CF3 Ph ! 


1 

CH2 ! 


N3 


125 ! 


ex 1, stepj 

3 ! 


m-OCF3 Ph 


CH2 


N3 


126 


ex 1, step! 

3 i 


. m-OCHF2 Ph j 


j 

CH2 i 


N3 


I 127 1 


ex 1, stepj 

4 ! 


1 

m-CF3 Ph ! 


i 

CH2 ' 


NH2 
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! Prep. 


A : X I R1S/R20 


128 


ex 1, step 
4 


! m-OCF3 Ph 


1 CH2 


1 NH2 


j ex 1^ step 
129 1 4 


ni-0CHF2 Ph ! CH2 


NH2 


130 


1 ex 10, 
1 step 2 


1 1 

ni-CF3 Ph I CH2 NHMe 


131 


ex 10, 
step 2 


m-OCF3 Ph i CH2 


NHMe 


1 ex 10, 
132 ! step 2 


1 

m-OCHF2 Ph ' CH2 


i NHMe 


j ex 99, 
133 1 step 2 


m~SCF3 Ph 


CH2 


NHMe 


i ex 27, 
134 step 1 


m-OCF3 Ph 


CH2 


1 

NH£t 


- i ex 27, 
135 5 step 1 


in-OCHF2 Ph 


CH2 


NHEt 


136 


ex 27, 
step 1 


m-OCF3 Ph 


CH2 


NHPr 


137 


ex 27, 
step 1 


xn-CF3 Ph 


CH2 


NHCH(CH3)2 


138 


ex 27, 
step 1 


xn-CF3 Ph 


CH2 


NHCH2CH20Me 


139 


ex 27, 
step 1 


m-OCF3 Ph 


CH2 


NHCH2CH2SMe 


140 


ex 27, 
step 1 


m-CFS Ph 


CH2 


NH-cycl ©propyl 


141 


ex 27, 
step 1 


m-OCF3 Ph 


CH2 


NHCH2CH2N(Me)2 


i ex 27, 
142 ! step 1 


m-OCF3 Ph 


CH2 


NHCH2CH20H 


143 


ex 27, 
step 1 


m-OCF3 Ph 


CH2 


NHCK2CCH 


144 


ex 27, 
step 1 


m-CF3 Ph 


CH2 


NCH2CH=CH2 


145 


ex 27, 
step 1 


in-OCF3 Ph 


CH2 


NCH2CH=CH2 


146 


ex 27, 
step 1 


m-OCF3 Ph 


CH2 


NHCH2CH(OMe)2 


147 


ex 27, 
step 1 


in-CF3 Ph 


CH2 ! NHCH2Ph 


148 


ex 27, 
step 1 


in-CF3 Ph 


CH2 ! NHPh 


149 


ex 98, 
step 2 


• m-OCF3 Ph 


CH2 


NHCH2CF3 


X.0 1 


ex 24^ 
step 1 


xn-CF3 Ph 


CH2 


NHOMe 
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i ^"P- ! A 1 X 1 R15/R20 


151 


ex 23, 1 j i 

step 1 I m-CF3 Ph 1 CH2 ^ NHCH2C02Et 


152 


1 ex 23, 
I step 1 


m-0CF3 Ph 


CH2 


! NHCHC02Me 


153 


j ex 23, 
I step 1 


m-0CF3 Ph 


CH2 


NHCH2C02C(CH3)3 


154 


ex 23, 
step 1 


1 

in-0CF3 Ph 


CH2 


! NHCH2COC(CH3) 3 


155 


ex 23, 
step 1 


i 

! in-0CF3 Ph 


CH2 


NHCH2CN 


156 


[ ex 20, j 

step 1 1 m-CF3 Ph 


CH2 1 SAc 


j ex 20, 1 
157 step 1 I m-OCF3 Ph 


CH2 1 SAc 


i ex 20, j 
15 8 i step 1 i in-OCHF2 Ph 


1 

CH2 I SAc 


159 




2-trifluoroinethyl 
benzoxazol--5-yl 


S 


H 


160 




2-trifluoromethyl 
ben2oxazol-5-yl 


s 


OH 


162 




2-trifluoromethyl 
benzoxazol-6-yl 


s 


H 


163 




2-trifluoromethyl 
benzoxazol-6-yl 


5 


OH 


164 




1, 3-benzodioxol"5 

yi 


s 


H 


165 




1, 3-benzodioxol-5 

yi 


5 


OH 


169 1 I m-OCHF2 Ph j o 


CH2C02H 


170 


! in-CF3 Ph 1 S i NHCH2CH2CH3 


172 1 


1 ni-CF3 Ph ! S 1 NHEt 


173 i 


i m-CF3 Ph IS, NH-CH2CH=CH2 
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TABLE III 










No. 


Prep 


mpt 


nmr 


16 


ex 8 


128- 
129 


1-63 (6H, d), 1.90-2.08 (IH, m) , 2.32 (IH, s) , 
2.42 (IH, dd) , 2.40-2.59 (IH, m) , 2.65 (IH, 
dd) , 3.0-3.12 (IH, m) , 3.76-3.93 {2H, in), 6.54 
(IH, br s), 7.51 (IH, d) , 7.60 (IH, t) , 7.85 

(IH, d) , 7. 89 (IH, br s) 


17 


ex 16 


117 


0-84 (3H, t), 1.29 (6H, s), 1.71 (2H, q) , 1.90- 
2.08 (IH, m) , 2.39 (IH, dd) , 2.44-2.57 (IH, m) , 
2.72 (IH, dd), 2.95-3.08 (IH, m) , 3.76-3.90 
(3H, m), 5.86 (IH, br s), 7.40 (IH, d) , 7.50 
(IH, t), 7.85-7.81 (2H, m) 


18 


ex 16 


111 


1.42 (6H, s), 1.90-2.08 (IH, m) , 2.40 (IH, dd) , 
2.44-2.57 (IK, m) , 2.74 (IH, dd) , 2.99-3.12 
(IH, m) , 3.75-3.91 (2H, m) , 5.02 (IH, d) , 5.10 
(IH, d) , 6.01 (IH, dd), 6.15 (IH, br s), 7.40 
(IH, br d), 7.50 (IH, t) , 7.82-7.91 (2H, m) 


19 


ex 27 


112- 
114 


1.28 (3H, t), 1.38 (9H, s), 2.25-2.53 (2H, m) , 
3.11-3.38 (2H, m), 3.71-3.95 (2H, m) , 4.41 (IH, 
br s), 4.65 (IH, dd) , 7.37 (IH, d) , 7.47 (IH, 

t) , 7.87-7.95 (2H, m) 


20 


ex 10 


146- 
147 


1.67 (6H, 2s), 2.08-2.25 (IH, m) , 2.43-2.56 
(IH, m) , 2.88 (3H, s), 3.74-3.90 (2H, m) , 4.73 
(IH, br s), 5.22 (IH, dd) , 7.41 (IH, br d) , 
7.49 (IH, .t), 7.86-7.95 (2H, m) 


22 


ex 8 


137- 
138 


1.95-2.11 (IH, m), 2.50-2.70 (2H, m) , 2.96 (IH, 
dd), 3.10-3.25 (IH, m) , 3.79-3.98 (2H, m) , 7.09 
(IH, t), 7.30 (2H, t), 7.40-7.56 (4H, m) , 7.82- 
7,93 (2H, m) , 8.70 (IH, br s) 


23 


ex 8 


110 


1.15 (3H, t), 1.90-2-08 (IH, m) , 2.39-2.58 (2H, 
m), 2.78 (IH, dd), 3.0-3.15 (IH, m)', 3.25-3.38 
(2H, m) , 3.76-3.95 (2H, n\) , 6.24 (IH, br s), 
7.42 (IH, br d) , 7.50 (IH, br t) , 7.86 (IH, br 
d) , 7-92 (IH, br s) 


24 


ex 18 


146- 
147 


1.60-2.05 (5H, m), 2.25-2.58 (3H, m) , 2.74 (IH, 
dd); 2.97-3.12 (IH, m), 3.75-3.82 (2H, m) , 4.28 
4.43 (IH, m) , 6.40 (IH, br m) , 7.41 (IH, d) , 

7.50 (IH, t), 7.85 (IH, br d) , 7.90 (IH, br s) 
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1 No. 


1 Prep 




nmr 


25 


ex 18 


96.5- 
99 


1.25 {3H, t), 1.53 (6H, 2s), 1.90-2.10 {IH, m) , 
2.45 (IH, dd), 2.42-2.56 (IH, m) , 2.78 (IH, 
dd), 3.00-3.14 (IH, m), 3.76-3.91 (2H, m) , 4.18 
(2H, q), 6.75 (IH^ br s), 7.40 (IH, br d) , 7.49 
(IH, t), 7.85 (IH, d), 7.90 (IH, br s) 


26 


ex 12 


128- 
131 


1.90-2.08 (IH, m), 2.50-2.66 (2H, m) , 3.06 (IH, 
dd), 3.12-3.27 (IH, m), 3.79-3.95 (2H, m) , 6.90 
(IH, d), 7.40 (IH, d), 7.49 (IH, t) , 7.58 (IH, 
t), 7.86-7.98 {2H, m) , 8.31 (IH, br s) 


27 


ex 12 


oil 


1.87-2.03 (IH, m), 2.49 (IH, t), 2.49-2.62 (IH, 
m), 2.63 (IH, dd), 3.04 (IH, dd) , 3.05-3.18 
(IH, m), 3.80-3.94 (2H, m) , 4.74 (2H, d) , 7.40 
(IH, d), 7.48 (IH, t), 7.85-7.90 (2H, m) 


28 


ex 1 


175- 
176 


1.31 (9H, s), 1.96-2.15 (IH, m) , 2.75-2.90 (IH, 
m), 3.75-3.90 (2H, m) , 4.40-4.55 (IH, m) , 5.20 
(IH, br s), 5.50 <1H, br d) , 7.41 (IH, d) , 7.47 
(IH, t), 7.79 (IH, d), 7.92 (IH, br s) 


29 


ex 5 


138- 
139 


1.08 (9H, s), 1.90-2.08 (IH, m) , 2.16 (2H, s), 
2.85-2.97 (IH, in), 3.79-3.93 (2H, m) , 4.52-4.64 
(IH, m), 6-18 (IH, br d) , 7.42 (IH, d) , 7.50 
(IH, t), 7.85 (IH, d), 7.93 (IH, br s) 


30 


ex 12 


Oil 


1.38 (9H, s), 1.87-2.06 (IH, m) , 2.46-2.60 (IH, 
m), 2.91 (IH, dt), 3.10-3.35 (2H, irv) , 3.80-3.95 
(2H, m), 7.40 (IH, d) , 7.49 (IH, t) , 7.82-7.92 
(2H, m) 


31 


ex 6 


87-90 


0.95-1.02 (6H, m), 1.72-1.90 (2H, m) , 1.90-2.20 
(3H, m), 2.45 (IH, dd) , 2.43-2.56 (IH, m) , 2.76 
(IH, dd), 3.00-3.11 (IH, m), 3,76-3.91 (2H, m) , 
6.24 (IH, br s), 7.40 (IH, d) , 7.49 (IH, t), 
7.82-7.91 (2H, m) 


32 


ex 19 


107.5- 
111 

1 


1.15 (3H, d), 1.37 (9H, s), 2.02-2.10 (IH, m) , 
2.26-2.38 (IH, m) , 2.66-2.77 (IH, m) , 2.99-3.09 
(IH, in), 3.75-3.84 (2H, m) , 5.66 (IH, br s), 
7.38 (IH, br d), 7.48 (IH, t), 7.83-7.90 (2H, 

n) 


33 


ex 12 


oil 


D.77 (6H, t), 1.20 (3H, s) , 1.48-1.80 (6H, m) , 
L. 90-2. 05 (IH, m), 2.50-2.70 (IH, m) , 3.80-3.95 
(3H, m), 5.50 (IH, s), 7.36-7.55 (2H, m) , 7.81- 
7.95 (2H, m) 
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34 


ex 16 


104- 
105 


0.89 (3H, t), 1.32 (6H, s) , 1.74 (2H, q) , 2.07- 
2.23 (IH, m), 2.42-2.55 (IH, m) , 2.87 (3H, s), 
3.73-3.90 (2H, m) , 4.40 (IH, br s), 5.22 (IH, 
dd), 7.40 (IH, br d), 7.49 (IH, t), 7.88 (IH, 
br d) , 7. 96 (IH, br s) 


35 


ex 16 


120- 
121 


1.46 (6H, s), 2.05-2.24 (IH, m) , 2 . 42-2 . 55 (IH, 
m), 2.89 (3H, s), 3.73-3.90 (2H, m) , 4.63 (IH, 
br s), 5.04 (IH, d) , 5.12 (IH, d) , 5.21 (IH, 
dd), 6.07 (IH, dd), 7.40 (IH, d) , 7.49 (IH, t) , 
7.88 (IH, br d), 7.95 (IH, br s) 


36 


ex 10 


132- 
133 


1.37 (9H, s), 2.04-2.21 (IH, m) , 2.41-2.55 (IH, 
m), 2.85 (3H, s), 3.70-3.86 (2H, m) , 4.45 (IH, 
br s), 5.22 (IH, dd) , 6.99-7.04 (IH, m) , 7.38 
(IH, t), 7.56 (IH, dd), 7.70 (IH, br s) 


37 


ex 10 


167- 
169 


2.17-2.34 (IH, m) , 2.45-2.58 (IH, m) , 3.07 (3H 
s), 3.75-3.93 (2H, m) , 5.08 (IH, dd) , 7.01 (IH, 
t), 7.12 (IH, s), 7.22-7.31 (2H, m) , 7.42 (3H, 
dd), 7.50 (IH, t), 7.87 (IH, br d) , 7.96 (IH br 
s) 


38 


ex 27 


157- 
158 


1.24 (3H, d), 1.31 (3H, d) , 1.33 (9H, s), 2.22- 
2.37 (IH, m), 2.51-2.69 (IH, m) , 3.70-3.84 (2H, 
m), 3.89-4.00 (2H, m) , 4.30 (IH, br s) , 7.35 
(IH, br d) , 7.45 (IH, t), 7.90 (IH, br d) , 7.95 
(IH, br s) 


41 


ex 20 


104- 
lOo 


1.38 (9H, s), 2.16-2.32 (IH, m) , 2 . 69-2 . 72 "^dH, 
m), 3.81-3.92 (2H, m) , 4.35 (IH, t) , 5.63 {IH, 
br s), 7.00-7.07 (IH, m) , 7.39 (IH, t), 7.55 
(IH, dd), 7.64 (IH, br s) 


42 


ex 20 


119- 
120 


1.38 (9H, s), 2.18-2.34 (IH, m) , 2.71-2.85 (IH, 
m), 3.85-3.95 (IH, m) , 4.35 (IH, t) , 5.62 (IH, 
brs), 7.42 (IH, d) , 7.50 (IH, t) , 7.85-7.94 
(2H, m) 


43 


ex 10 


127- 
128 


1.66 (6H, 2s), 2.06-2.34 (IH, m) , 2.34 (IH, s), 
2.43-2.56 (IH, m) , 2.88 (2H, m) , 4.72 (IH, br 
s), 5.22 (IH, dd), 7.40 (2H, m) , 7,84-7.93 (2H, 
m) 
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44 


ex 10 


136- 
137 


1.37 (9H, s), 2.05-2.21 (IH, m) , 2 . 41-2 . 55 (IH, 
m), 2.85 (3H, s), 3.71-3.88 {2H, m) , 4.45 (IH, 
br s), 5.21 (IH, dd) , 7.38-7.46 (2H, m) , 7.84- 
7.94 (2H, m) 


51 


ex 5 


66.5- 
68,5 


10:1 Retainer mixture : 1.10 (9H, s), 2.10-2.53 
(4H, ro), 2.88 and 3.08 (3H, 2s), 3.72-3.93 (2H, 
m), 4-88 and 5.23 (IH, 2t) , 6.99-7.10 (IH, m) , 
7.38 (IH, t), 7.54-7.70 (2H, m) 


52 


ex 10 


135.5- 
136.5 


1.66 (6H, d), 2.06-2,23 (IH, m) , 2.34 (IH, s), 
2.42-2-56 (IH, m) , 2.87 (3H, s), 3.70-3.88 (2H, 
m), 4.72 (IH, br s), 5.22 (IH, dd) , 6.97-7.05 
(IH, ro), 7.39 (IH, t), 7.55 (IH, dd) , 7.68 (IH, 
br s) 


53 


ex 1 


175- 
176.5 


1.33 (9H, s), 1.91-2.08. (IH, m) , 2.78-2.90 (IH, 
m), 3.80 (2H, dd) , 4.40-4.50 (IH, m) , 4-86 (IH, 
br s), 5.20 (IH, br d) , 7.00-7.08 (IH, ro) , 7.39 
(IH, t), 7,48-7.53 (IH, m) , 7.66 (IH br s) 


54 


ex 5 


135- 
136 


1.06 (9H, s), 1.87-2.05 (IH, m) , 2.15 (2H, s), 
2.84-2.97 (IH, m) , 3.82 (IH, dd), 4.50-4.61 
(IH, m), 6.12 (IH, brd), 7.00-7.08 (IH, m) , 
7.39 (IH, t), 7.49-7.55 (IH, m) , 7.69 (IH, br 
s) 


55 


ex 1 


155- 
157 


1.62 (6H, 2s), 1.95-2.13 (IH, m) , 2.44 (IH, s) , 
2.81-2.94 (IH, m), 3.75-3.85 (2H, m) , 4.45-4.57 
(IH, m), 5.31 (IH, br s), 5.99 (IH, br d) , 7.00 
7.06 (IH, m), 7.39 (IH, t) , 7.50 (IH, dd) , 7.68 
(IH, br s) 


56 


ex 16 


98-99 


0.87 (3H, t), 1.31 (6H, s), 1.73 (2H, q) , 2,04- 
^»^± {±n, m) , Z. 40-2. 53 (IH, m) , 2.85 (3H, s), 
3.68-3.87 (2H, m) , 4.36 (IH, br s), 5.21 (IH, 
dd), 6.97-7.05 (IH, m), 7.38 (IH, t) ^ 7.56 (IH, 
dd) , 7.69 (IH, br s) 


57 


ex 16 


171- 
172 , 


0.87 (3H, t), 1,29 (6H, d) , 1.69 (2H, q) , 1.91- 
2.10 (IH, m), 2.78-2.90 (IH, in), 3.80 (2H, dd) , 
4.38-4.48 (IH, m) , 4.75 (IH, br s) , 5.19 (IH, 
br d), 7.00-7.08 (IH, m) , 7.39 (IH, t) , 7.52 
(IH, dd) , 7.67 (IH, br s) 
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58 


ex 21 


106- 
107 


3:2 Rotamer mixture : 1.43 and 1,49 (9H, 2s), 
2.11-2.35 (IH, m) , 2.35-2.54 (IH, m) , 2.89 and 
2.96 (3H, 2s), 3.69-3.89 (2H, m) , 4.53 and 4.99 
(IH, 2 br t), 7.02 (IH d) , 7.39 (IH, t) , 7.58 
(IH, d), 7.68 (IH, br s) 


59 


ex 21 


136- 
137 


1.47 (9H, s), 1,94-2.12 (IH, m) , 2.73-2.90 (IH, 
m), 3.75-3.85 (2H, m) , 4.30-4.44 (IH, m) , 5.14- 
5.30 (IH, V br s), 7.00-7.08 (IH, m) , 7.40 (IH, 
t), 7.55 (IH, dd), 7.65 (IH, br s) 


60 


ex 10 


134- 
135 


1.36 (9H, s), 2.10 (IH, m) , 2.46 (IH, m) , 2.83 
(3H, s), 3.77 (2H, m) , 4.43 (IH, br s) , 5.21 
(IH, dd), 7.12 (IH, m), 7.29 (IH, t) , 7.57 (IH, 
t), 7.72 (IH, m) 


61 


ex 21 


135- 
136 


5:4 Rotamer mixture : 1 44 and 1.50 (9H 2s > 
2.14-2.37 (IH, m), 2.40-2.55 (IH, m) , 2.89. and 
2.96 (3H, 2s), 3.82-3.90 (2H, m) , 4.55 and 4.98 
(IH, 2t), 7-41 (IH, d), 7.50 (IH, br t) , 7.82- 
8.00 (2H, m) 


63 


ex 5 


gxim 


10:1 Rotamer mixture : l.li (9H, s), 2.12-2.30 
(IH, m), 2.29 (IH, d) , 2.38 (IH, d) , 2.40-2.55 
(IH, m), 3.08 (3H, s), 3.76-3.96 (2H, m) , 5.20 
(IH, dd), 7.40 (IH, d) , 7.58 (IH, t) , 7.86-7.94 
(2H, m) 


64 


ex 27 


108.5- 
110 


1.28 (IH, t), 1.36 (9H, s), 2.22-2.50 (2H, m) , 
3.11-3.37 (2H, m) , 3.67-3.90 (2H, m) , 4.41 (IH, 
br s>, 4.68 (IH, dd) , 6.96-7.04 (IH, m) , 7.36 
(IH, t), 7.58 (IH, dd) , 7.69 (IH, br s) 


65 


ex 27 


146- 
148 


1.30 (3H, t), 1.66 (6H, d) , 2.30-2.54 {2H, m) , 
2.33 (IH, s), 3.15-3.37 (2H, m) , 3.68-3.91 (2H, 
m) , 4.60-4 .71 (2H, m) , 6.97-7.03 (IH, m) , 7.36 
(IH, t), 7.56 (IH, dd), 7,68 (IH, br s) 


69 


ex 21 


147- 
148 


1.46 (9H, s), 1.95-2.15 (IH, m) , 2.72-2.88 (IH, 
br m) , 3.79-3.87 {2H, m) , 4.30-4.45 (IH, br m) , 
5.21 (IH, br s), 7.42 (IH, d) , 7,50 (IH, t) , 
7.85-7.94 (2H, m) 
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70 


ex 10 


133- 
135 


1.36 OH, s), 2.02-2.20 (IH, m) , 2.41-2.54 (IH, 
m), 2.84 ( 3H, s), 3.70-3.86 (2H, m) , 4.44 (IH, 
br s), 5.18-5.27 (IH, dd) , 6.54 (IH, t) , 6.92 
(IH, dd), 7.35 (IH, t), 7.45 (IH, dd) , 7.60 
(IH, t) 


71 


ex 10 


122- 
123 


x.o/ ion, ^S) , 4J.U3-2.22 (IH, m) , 2.42-2.55 
(IH, m), 2.87 (3H, s), 3.70-3.86 (2H, m) , 4.73 
(IH, br s), 5.24 (IH, dd) , 6.54 (IH, t) , 6.92 
(IH, dd), 7.35 (IH, t), 7.45 (IH, dd) , 7.60 
(IH, t) 




ex 5 


giom 


1.08 (9H, s), 2.08-2.28 (IH, m) , 2.09 (IH, d) , 
2.36 (IH, d), 2.36-2.52 (IH, m) , 3.06 (3H, s), 
3.72-3.92 (2H, m) , 5.23 (IH, dd) , 6.53 (IH, t) , 
6.92 (IH, dd), 7.35 (IH, t) , 7.45 (IH, dd) , 
7.59 (IH, t) 


73 


ex 21 


139- 
140 


5:4 Rotamer mixture : 1.44 and 1.48 (9H, 2s), 
^.i^ IJ.H, m) , 2.38-2.53 (IH, m) , 2.88 and 
2.96 (3H, 2s), 3.69-3.87 (2H, m) , 4.51 and 4.99 
(IH, 2 br t), 6.54 (IH, t) , 6.92 (IH, br d) , 
7.35 (IH, t), 7.41-7.52 (IH, br m) , 7.60 (br s) 


74 


ex 16 


77-81 


1.26 (3H, t), 1.33 (6H, s), 1.67-1.78 (2H, m) , 
2.01-2.20 (IH, m), 2.40-2.52 (IH, m) , 2.85 (3H, 
s), 3.69-3.85 (2H, m) , 4.36 (IH, br s). 5.21 
(IH, dd), 6.53 (IH, t), 6.91 (IH, dd) , 7.35 


75 


ex 20 


111- 
112.5 


1.66 (9H, s), 2.20-2.35 (IH, m) , 2.39 (IH, s), 
2.72-2.86 (IH, m) , 3.86-3.95 (2H, m) , 4.40 (IH, 
t), 6.07 (IH, br s), 7.39-7.54 (2H, m) , 7.84- 

/ . ( ztif m) 


76 


ex 20 


83-86 


1.66 (6H, s), 2.18-2.32 (IH, m) , 2.40 (IH, s), 
2.70-2.85 (IH, m). 3.81-3.92 (2H, m) , 4.39 (IH, 
t), 6.09 (IH, br s), 7.00-7.08 (IH, m) , 7.40 
(IH, t), 7.50-7.58 (IH, m) , 7.62-7.66 (IH, m) 


77 


ex 22 


80-92 ^ 
c 


L.52 (9H, s), 2.16-2.33 (IH, m) , 2.64-2.76 (IH, 
n), 3.75-3-93 (2H, m) , 5.36 (IH, t), 7.05 ( IH, 
It), 7.40 (IH, t), 7.58 (IH, dd) , 7.65 (IH, br 

s) 
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78 


ex 27 


110- 
111.5 


0.96 (3H, t), 1.35 (9H, s) , 1.55-1.81 (2H, m) , 
2.30-2.50 (2H, m) , 3.02-3.22 (2H, m) , 3.68-3.78 
(IH, m), 3.81-3.91 (IH, m) , 4.40 (IH, br s), 
4.53 (IH, dd), 6.95-7.03 (IH, m) , 7.36 (IH, t), 
7.58 (IH, dd), 7.68 (IH, br s) 


79 


ex 16 


gum 


0.90 (3H, t), 1.33 (6H, s), 1.72 (2H, q) , 2.18- 
2.35 (IH, m), 2.70-2.85 (IH, m) , 3.85-3.94 (2H, 
m), 4.35 (IH, t), 5.50 (IH, br s), 7.42 (IH, 
d), 7.50 (IH, t), 7.85-7.92 (2H, m) 


80 


ex 16 


83- 
84.5 


0.90 I3H, t), 1.32 (6H, s), 1.72 (2H, q) , 2.15- 
2.34 (IH, m), 2.68-2.84 (IH, m) , 3.82-3.90 (2H, 
m>, 4.35 (IH, t), 5.52 (IH, br s), 7.00-7.08 

(IH, m), 7.39 (IH, t) , 7.52-7.59 (IH, m) , 7.65 

(IH, br s) 


81 


ex 22 


105- 
108 


1.53 (9H, s), 2.34-2.51 (2H, xn) , 3,78-3.88 (2H, 
m), 3.82 (3H, s), 4.96 (IH, t), 7.41 (IH, br 
u; , /.ou {±n, tj , /.9u (IH, br s), 7.95 (IH, br 
d) 


82 


ex 27 


136.5- 
138.5 


1.31 (9H, s), 2.35-2.50 (IH, m) , 2.54-2.71 (IH, 
m), 3.16-3.29 (IH, m) , 3.66-4.00 (4H, m) , 4.24 
(IH, t), 4.63 (IH, br t) , 5.06 (IH, br s), 6.99 
7.06 (IH, m), 7.37 (IH, t) , 7.53-7.63 (2H, m) 


83 


ex 27 


gum 


1.25 (9H, s), 2.27-2.50 (2H, m) , 2.67-2.83 (2H, 
m), 4.15 (IH, br s) , 5.04 (IH t) , 7.31-7.50 
(7H, m), 7.86 (IH, d) , 7.95 (IH, br s) 


84 


ex 27 


111- 
112 


1.34 (9H, s), 2.14-2.30 (IH, m) , 2.44-2.57 (IH, 
m), 3.32-3.40 (2H, m) , 3.44 (3H, s), 3.70-3.91 
(3H, m), 4.86 (IH, dd) , 6.34 ( IH, br s) , 7.38 
(IH, br d), 7.47 (IH, t) , 7.86-7.95 (2H, m) 


85 


ex 27 


137- 
138 


0.79-0.91 (4H, m), 1.35 (9H, s), 2.29-2.41 (IH, 
m) , 2.48-2.66 (IH, m) , 2.65-2.76 (IH, m) , 3.75 
(IH, q), 3-87-3.98 (IH, m) , 5.31 (IH, br s), 
7.35 (IH, d), 7.45 (IH, t) , 7.90 (IH, d) , 7.95 
(IH, br s) 


86 


ex 24 


127.5- 
128.5 


1.41 (9H, s), 2.26-2.39 (IH, m) , 2.39-2.55 (IH, 
m) , -3.74-3.90 (2H, m) , 3.78 (3H, s), 5.12 (IH, 
dd), 5.90 (IH, br s), 7.40 (IH, d) , 7.48 (IH, 
t), 7.87-7.97 (2H, m) 



wo 95/33719 



- 178 - 



PCT/GB95/01224 



No. 


Prep 


mpz 


nmr 


87 


ex 27 


115- 
116 


1.10 (9H, s), 2.12-2.28 (IH, m) , 2.33-2.48 (IH, 
m), 3.58—3.78 (2H, m) , 4.24-4.49 {3H, m) , 4.85 
4.97 (IH, ra), 7.17-7.41 (7H, m) , 7.75 (IH, br 
d), 7.91 (IH, s) 


88 


ex 24 


102- 
104 


1.41 (9H, s), 2.24-2.37 (IH, m) , 2.39-2.51 (IH, 
m), 3.68-3.87 (2H, m) , 3.77 (3H, s), 5.11 (IH, 
dd), 5.89 (IH, br s), 6.52 (IH, t) , 6.92 (IH, 
dd), 7.34 (IH, t), 7.47 (IH, dt) , 7.58 (IH, t) 


89 


ex 5 


72-73 


1.10 (9H, s), 2.40 (2H, s), 2.41-2.53 (2H, m) , 
3.78-3.88 (IH, m) , 3.85 (3H, s), 3.90-4.00 (IH, 
m), 5.04 (IH, t), 7.41 (IH, br d) , 7.49 (IH, 
t), 7.89-7.95 e2H, m) 


90 


ex 27 


95- 
96.5 


1.33 (9H, s), 2.11-2.29 (IH, m) , 2.45-2.59 (IH, 
m), 3.16-3.37 (2H, m) , 3,49 (3H, s), 3.53 (3H, 
s), 3.69-3.90 (2H, m) , 4.68 (IH, t) , 4.85 (IH, 
dd), 6.25 (IH, br s) , 6.97-7.05 (IH, m) , 7.38 
(IH, t), 7.56 (IH, dd), 7.68 (IH, br s) 


91 


ex 27 


136.5- 
137.5 


2.23-2.41 (IH, m), 2.38 {IH, t) , 2.48-2.60 (IH, 
m), 3.70-3.90 (2H, m) , 3.93 (IH, dd) , 4.05 (IH, 
dd), 4.92 (IH, br s), 5.07 (IH, dd) , 7.00-7.07 
(IH, m), 7.39 (IH, t) , 7.57 (IH, dd) , 7.67 (IH, 
br s) 


92 


ex 27 


solid 
gum 


1.36 (9H, s), 2.20-2.38 (IH, m) , 2.40-2.59 (IH, 
m) , 2.68 (6H, s) . 3.10—3 77 (7u m\ -a -a 
(2H, in), 3.68-3.83 (IH, n) , 3.83-3.96 (IH, m) , 
4.77 (IH, t), 6.62 (IH, v br s), 7.03 (IH, d) , 
7.39 (IH, t), 7.50 (IH, d) , 7.68 (IH, s) 


93 


ex 27 


107- 
108 


1.33 (9H, s), 2.10-2.26 (IH, m) , 2.42-2.54 (IH, 
tn), 3.65-3.93 (4H, m), 4.62 (IH, br s) , 5.07 
(IH, dd). 5.29 (IH, dd), 5.37 (IH, dd) , 5.91- 
6.08 (IH, m), 6.98-7.05 (IH, m) , 7.38 (IH, t), 
7.57 (IH, dd), 7.69 (IH, br s) 


94 


ex 26 


141- 1 
143 3 


1.58 (9H, s), 1.95-2.10 (IH, m) , 2.63-2.75 (IH, 
n), 3.00 (3H, s), 3.78-3.85 (2H, m) , 5.63 (IH, 
sr &), 6.54 (IH, dd), 6.94 (IH, br d) , 7.36 
(IH, t), 7.44 (IH, dt), 7.60 (IH, t) 
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95 


ex 26 


141- 
144 


1.59 (9H, s), 1.97-2.14 (IH, m) , 2.65-2.77 (IH, 
m), 3.82-3.91 {2H, m) , 5.63 (IH, br s) , 6.68 
(IH, dd) , 7.42 (IH, br d) , 7.51 (IH, t) , 7.88 
(IH, br d) , 7.95 (IH, br s) 


96 


ex 5 


115- 
116 


0.98 (3H, t), 1.07 (9H, s), 1.61-1.79 (2H, m) , 
2.27 (2H, s), 2.30-2.55 (2H, m) , 3.30-3.50 (2H, 
m), 3.75 (IH, q) , 3.91-4.01 (IH, m) , 4.05 (IH, 
t), 6.94-7.01 (IH, m), 7.34 (IH, t), 7.55-7.67 
(2H, m) 


97 


ex 5 


87-88 


1.08 (9H, s), 1.29 (3H, t) , 2.28 (2H, s), 2.34- 
2.53 (2H, m) , 3.39-3.61 (2H, m) , 3.76 (IH, q) , 
3.91-4.01 (IH, m), 4.12 (IH, t), 6.95-7.02 (IH, 
m), 7.36 (IH, t), 7.60 (IH, dd) , 7.66 (IH, br 
s) 


96 


ex 16 


111.5- 
112.5 


0.88 (3H, t), 1.29 (3H, t) , 1.32 (6H, s), 1.82 
(2H, q), 2.23-2.53 (2H, m) , 3.12-3-35 (2H, m) , 
3.67-3.90 (2H, m) , 4.34 (IH, br s) , 4.68 (IH, 
dd), 6.96-7.04 (IH, m) , 7.36 (IH, t) , 7.58 (IH, 
dd) , 7.68 (IH, br s) 


99 


ex 23 


144- 
146 


1.35 (9H, s), 2.14-2.31 (IH, m) , 2.51-2.64 (IH, 
m) , 3.74-3.90 (2H, m) , 3.95 (IH, d) , 4.15-4.32 
(2H, m), 4-93 (IH, dd) , 5.23 (IH, br s) , 7.41 
(IH, br d), 7.50 (IH, t) , 7.85-7.94 (2H, m) 


100 


ex 26 


140- 
142 


1.58 (9H, s), 1.95-2-13 (IH, m) , 2.63-2.76 (IH, 
m) , 3.01 (3H, s), 3.78-3.86 (2H, m) , 5.62 (IH, 
br s), 6.65 (IH, dd) , 7.01-7.08 (IH, m) , 7.40 
(IH, t), 7.55 (IH, dd), 7.70 (1 H, br s) 


101 


ex 27 


111.5- 
112.5 


1.61(6H, 2s), 2.11-2.29 (IH, m) , 2.31 (IH, s) , 
2.47-2.61 (IH, m), 3.22 (IH, dd) , 3.36 (IH, 
dd), 3.50 (3H, s), 3.56 (3H, s), 3.70-3.90 (2H, 
m), 4.72 (IH, dd), 4.90 (IH, dd) , 6.61 (IH, s), 
6.98-7.05 (IH, m), 7.38 (IH, t) , 7.55 (IH, dd) , 
7.68 (IH, br s) 


102 


ex 5 


69-71 


1.08 (9H, s), 2.30-2.40 (3H, m) , 2.40-2.57 (2H, 
m) , 3.71-3.98 (2H, m) , 4.12-4.32 (2H, m) , 4.88 
(IH, t), 6.97-7.06 (IH, m) , 7.37 (IH, t) , 7.58 
(IH, dd) , 7.66 (IH, br s) 
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103 


1 ex 5 


91-93 


1.07 (9H, s), 2.26 (2H, d) , 2.31-2.56 (2H, m) , 
3.74 (IH, q), 3.87-3.97 (IH, in), 3.97-4.21 (2H, 
m), 4.40 (IH, t), 5.28 (IH, dd) , 5.36 (IH, dd) , 
5.81-5.97 (IH, m), 6.95-7.02 (IH, m) , 7.35 (IH, 
t), 7.54-7.68 (2H, m) , 


104 


1 ex 5 


gum 


0.98 (3H, t), 2.07 (9H, s), 1.61-1.80 (2H, m) , 
2.27 (2H, s), 2.33-2.56 (2H, m) . 3.30-3.51 
(2H,in), 3.78 (IH, q) , 3.94-4.08 (2H, m) , 7.35 
(IH, br d), 7.45 (IH, t), 7.87-7.95 (2H, m) 


105 


ex 27 


137- 
138.5 


0.97 (3H, t), 1.35 (9H, s), 1.55-1.83 (2H, m) , 
2.30-2.50 (2H, m) , 3.02-3.24 (2H, m) , 3.70-3.81 
(IH, m), 3.84-3.95 (IH, m) , 4.40 (IH, br s), 
4.46-4.55 (IH t), 7.37 (IH, d) , 7.43-7.40 (IH, 
t), 7.88-7.95 (2H, in) 


1 106 


ex 27 


ft J — ft*? 

01 Of 


0.96 (3H, t), 1.35 (9H, s), 1.54-1.81 (2H, m) , 
2.27-2.49 (2H, m) , 3.02-3.23 (2H, m) , 3.65-3.76 
{IH, in), 3.80-3.90 {IH m) , 4.41 {IH, br s), 
4.55 {IH, t), 6.53 (IH, t), 6.89 {IH, dd) , 7.33 
(IH, t), 7.46 (IH, dd), 7.61 (IH, t) 


107 


ex 26 


100- 
107 


0.95 (3H, t), 1.58 (9H, s), 1.58-1.70 {IH, m) , 
1.80-1.98 (IH, m), 2.05-2.21 (IH, m) , 2.58-2.70 
(IH, m), 3.16-3.43 (2H, m) , 3.74-3.89 (2H, m) , 
5.76 {IH, br s), 6.41 (IH, dd) , 6.54 (IH, t) , 
6.94 (IH, dd), 7.36 (IH, t) , 7.44 (IH, dd) , 
7.60 (IH, t) 


108 


ex 27 


107- : 
109 


1.33 (9H» s). 2-11-2 /IH yn\ O AO 'y C£ #-!« 

I-'**, i» 1 , ^ . xj. ^.^r (xn, mj , ^.42— 2.5o (IH, 

m), 3.66-3.95 {4H, m) , 4.61 (IH, br s), 5.05 

(IH, dd), 5.26-5.41 (2H, m) , 5.92-6.08 (IH, m) , 

7.40 (IH, d), 7.49 (IH, t) , 7.88-7.95 (2H, m) 


109 


ex 26 


148.5- ^ 
150 

( 

1 
1 


1.53 (9H, s), 1.95-2.15 (IH, m) , 2.64-2.77 (IH, 
n), 3.78-3.94 (3H, m) , 4.02-4.15 (IH, m) , 5.35 
(IH, d), 5.40 (IH, br s), 5.99-6.16 {2H, m) , 
5.71 (IH, dd). 7.41 (IH, d), 7.50 (IH, t), 7.88 
(IH, d), 7.93 (IH, br s) 
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110 


ex 5 


gum 


1.06 (9H, s), 2,23 (IH, d) , 2.31 (IH, d) , 2.33- 

2.45 (2H, m), 3.74 (IH, q) , 3.85-4.20 (3H, m) , 
4.41 (IH, t), 5.23-5.40 (2H, m) , 5.81-5.96 (IH, 
m), 6.51 (IH, t), 6.89 (IH, dd) , 7.32 (IH, t), 

7.46 (IH, dd), 7.58 (IH, t) 


111 


ex 27 


gum 


1.32 (9H, s), 2.05-2.25 (IH, m) , 2.40-2.53 (IH, 
m), 3.64-3.92 (3H, m) , 4.61 (IH, br s), 5.07 

(IH, dd), 5.25-5.41 (2H, m) , 5.91-6.06 (IH, m) , 
6.53 (IH, t), 6.90 (IH, dd) , 7.34 (IH, t) , 7.44 

(IH, dt), 7.60 (IH, t) 


112 


ex 26 


130- 
132 


1-51 (9H, s), 1.93-2.11 (IH, m) , 2.62-2.75 (IH, 
m), 3.73-4.14 (4H, m) , 5.30-5.42 (2H, m) , 6.00- 
6.16 (2H, m), 6.70 (IH, dd) , 7.01 (IH, dd) , 
7.38 (IH, t), 7.54 (IH, dd) , 7.68 (IH, br s) 


113 


ex 5 


solid 
gum 


3:1 Rotamer mixture : 1.06 (9H, 2s), 2.20-2.60 
(4H, m), 2.75-2.90 (7H, m) , 3.15-3.30 (IH, m) , 

3.40-3.56 (IH, m), 3.72-3.88 (2H, m) , 3.90-4.10 
(IH, m), 4.35 and 4.85 (IH, 2t) , 6.99-7.10 (IH, 

m), 7.31-7.67 (3H, m) 


114 


ex 26 


108- 
109 


1.34 (3H, t), 1.60 (9H, s), 2.02-2.20 (IH, m) , 
2.60-2.74 (IH, m), 3.29-3.60 (2H, m), 3.74-3.88 
(2H, m), 5.74 (IH, br s), 6.53 (IH, dd) , 6.98- 
7.05 (IH, m), 7.49 (IH, t) , 7.54 (IH, dd) , 7.68 
(IH, br s) 


115 


ex 26 


142- 
143 


1.45 (9H, s), 1.90-2.10 (IH, m) , 3.07-3.25 (IH, 
m) , 3.75-3.84 (2H, m) , 4.90-5.06 (IH, m) , 6.54 
(IH, br d), 6.65 (IH, v br s) , 7.05 (IH, dd) , 
7.40 (IH, t), 7.45-7.56 (IH, m) , 7.70 (IH, s) 


116 


ex 27 


172- 
173.5 


0.97 (3H, t), 1.65 (6H, 2s), 1.65-1.81 (IH, m) , 
2.31 (IH, s), 2.32-2.48 (2H, m) , 3.08-3.22 (2H, 
m), 3.74 (IH, q), 3.81-3.93 (IH, m) , 4.52 (IH, 
t), 4.68 (IH, br s), 6.95-7.04 (IH, m) , 7.37 
(IH, t), 7.57 (IH, dd), 7.67 (IH, s) 


117 


ex 28 


129- 
131 


1.38 (9H, s), 2.10 (3H, s) , 2.13-2.32 (IH, m) , 
2.40-2.55 (IH, m), 3.38 (2H, t) , 3.67-3.90 (2H, 
m),-4.30 (2H, t) , 4.81 (IH, dd) , 5.43 (IH, s), 
6.98-7.05 (IH, m), 7.38 (IH, t) , 7.57 (IH, dd) , 
7.67 (IH, br s) 
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118 


ex 16 


114 . 5- 
116 


10:1 Rotamer mixture, major rotamer: 0.86 (3H, 
t), 0.95 (3H, t), 1.29 (6H, s) , 1.51-1.82 {4H, 
m), 2.27-2.50 (2H, m) , 3.00-3.25 (2H, m) , 3.65- 
3.91 (2H, m), 4.32 (IH, br s), 4.53 (IH, t), 
6.93-7.05 (IH, m), 7.36 (IH, t) , 7.50-7.71 (2H, 
m) 


119 


ex 23 


130.5- 
132.5 


1.35 (9H, s), 2.13-2,31 (IH, m) , 2.49-2.63 (IH, 
m), 3.70-3.90 (5H, m) , 3.91 (IH, d) , 4.02 (IH, 
d), 4.90 (IH, dd), 5.20 (IH, s), 7.00-7.08 (IH, 
m), 7.39 (IH, t), 7.55 (IH, dd) , 7.64-7.68 (IH, 
m) 


120 


ex 27 


105- 
107.5 


0.97 (3H, t), 1.20-1.46 (IIH, m) , 1.48-1.78 
{2H, m), 2.27-2.50 (2H, m) , 3.04-3.27 (2H, m) , 
3.66-3.78 (IH, m) , 3.82-3.91 (IH, m) , 4.42 (IH, 
s), 4.54 (IH, t), 6.95-7.02 (IH, m) , 7.35 (IH, 
t), 7.57 (IH, dd), 7.68 (IH, br s) 


121 


ex 27 


117- 
118.5 


1.34 (9H, s), 2.10-2.26 (IH, m) , 2.44-2.56 (IH, 
m), 3.25-3.43 (2H, m) , 3.43 (3H, s), 3.54-3.62 
(IH, m), 3.66-3.88 (3H, m) , 4.89 (IH, dd) , 6.35 
(IH, s), 6.96-7.04 (IH, m) , 7.37 (IH, t) , 7.57 
(IH- dd) . 7 69 /IH Vsv el 


122 


ex 27 


106- 
107.5 


1.36 (9H, s), 2.23 (3H, s), 2.28-2.54 (2H, m) , 
2.80 (IH, t), 3.35-3.54 (2H, m) , 3.68-3.93 (2H, 
m), 4.54 (IH, t), 5.19 (IH, s), 7.01 (IH, br 
d), 7.37 (IH, t), 7.57 (IH, dd) , 7.67 (IH, br 
s) 


128 


ex 29 


gum 


1.62 (9H, s), 2.13-2.27 (IH, m) , 2.50-2.63 (IH, 
m), 3.75 (IH, d), 3.84-3.97 (3H, m) , 5.03 (IH, 
dd), 7.41-7.56 (2H. m) , 7.85-7.94 (2H, m) 


199 






* 7.9(lH,m); 7.6(lH,m); 7 . 2-7 . 3 (2H,m) ; 5.95- 
6.1(lH,m); 5. 8-5. 95 (lH,m) ; 5 . 25-5 . 4 (2H,m) ; 4.9- 
5.05(2H,m); 4.4(lH,t); 3. 9-4 . 2 (2H,m) ; 3.85- 
3.9(lH,m); 3. 7-3. 8 (IH, q) ; 2 . 3-2 . 5 (4H,m) ; 
1.2(6H,d) . 


200 




92-94 


* 7.9(lH,m); 7.6(lH,m); 7 . 2-7 . 3 (2H,m) ; 5.9- 
6.1(lH,m); 5 . 25-5 . 45 (2H,m) ; 5.1(lH,m); 
4.55(lH,s); 3 . 7-3 . 9 (4H,m) ; 2 . 4-2 . 55 ( lH,m) ; 2.1- 
2.3aH,m) ; 1.3(9H,s) . 
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201 






* 7.9{lH,in); 7.6(lH,m); 7 .2-7 . 3 {2H,in) ; 5.8- 
6.0(lH,in); 5 . 2-5 . 4 (2H,m) ; 4.4(lH,t); 3.95- 
4.2(2H,m); 3 . 85-3 . 95 ( lH,m) ; 3 . 7-3 . 8 ( IH.m) ; 2.35 
2,45(2H,iii) ; 2.25(2H,d); l.l(9H,s). 


202 




136.0- 
138.0 


7.7(lH,s); 7.5(lH,m); 7.4(lH,t); 7.0(lH,m); 
5.05(lH,m); 4 . 4-4 . 5 (lH,in) ; 3.8(2H,m); 
2.9(3H,s); 2 . 85-2 . 95 (IH.m) ; 1.9-2.1 (lH,m) ; 
1.4 {SH,S) • 


203 






7.85(2H,m) ; 7 . 2-7 . 5 (7H,in) ; 5.0(lH,m) ; 
4.6(2H,s); 4.5(lH,m); 3.8(2H,m); 2.75- 
2.9(lH,m); 1 . 85-2 . 0 {lH,xn) ; 1.5(9H,s). 


204 






8.0{lHrS); 7.9(lH^ni); 7 . 4-7 . 6 (2H^m) ; 5.1(lH,ni); 
4.5(lH,ni); 3 . 8-4 . 0 ( 4H,m) ; 2 . 9-3 . 0 (lH,m) ; 1.9- 
2.1(lH,m) ; 1.3(12H,m) . 


2 05 




164 


1.09(9H,s); 2.0(lH,m); 2.15{2H,s); 2.9(lH,m); 
3.8(2H,m); 4.55(lH,m); 6.1{lH,m); 7.1(lH,t); 
7.5(lHrm); 7.8(lH,m). 


206 




173 


1.3(9H,s); 2.0(lH^m); 2.B(lH,m); 3.8(2H,m); 
4.4(lH^m); 4.85(lH,s); 5.2(lH,d); 7.1(lH,t); 
7.45(lH,m); 7.75(lH,m). 


207 




137 


1.35(9H^s); 2.1(lH,ni); 2.45(lH,m); 2.83{3H,s); 
3.75(2H^m); 4.42(iHrS); 5.2(lH,m); 7.1(lH,t); 
7.5(lH,m); 7.8(lHrm). 


208 




87 


l.l{9H,s); 2.1-2.5(lH,ni) ; 2.3(2H,m); 3.1(3H,s); 
3.8(2H,m); 7.1(lH,t); 7.5(lH,ni); 7.8(lH,m). 


209 




103 


1.3(9H,s); 2.2(lH,iii); 2.45(lH,m); 3.6- 
3.9(4H,m); 4.6(lH,s)? 5.0(lH,m); 5,3{2H,m); 
6.0(lHrm); 7.1(lH,t); 7.5(lH,in); 7.8{lH,m). 


210 






.05(9H^s); 2.25(2H,s); 2.4(2H,m); 3.7(lH,q); 
3.9(lH^m) ; .4.1(2H^m) ; 4.3(lH,t); 5.3(2H,in); 
5.9(lH,m); 7.3(lH,t); 7.5(lH,m); 7.8(lH,m). 


211 




115 


1.15(3H,s); 1.16(3H,s); 1.9(lH,in); 2.3(2H,s); 
2.85(lH,m); 3.8(2H,m); 4.5(lH,m); 5.1(2H,m); 
5.95(lH,m); 6.2(lH,m); 7.15(lH,t); 7.5(lHrin); 
7.8JlH,m) . 
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212 






1.2(6H,s); 2,2{lH,in); 2.4(3H,ni); 3.05(3H,s); 
3.8(2H,m); 4 . 9-5 . 2 (3H,m) ; 6.0{lH,m); 7.1(lH,t); 
7.5 (IH^m) ; 7. 8 (IH^m) . 


213 




93 


l.l(9H,s); 1.3(3H,t); 2.3(2H,s); 2 . 45 (2H,iii) ; 
3.5(2H,in); 3.8(lH,q); 4.0(lH.in); 4.1(lH,t); 
7.4(2H,in); 7.9(2H,m). 


214 




75 


0.85(3H,t); 1.05(3H,s); 1.06(3H,s); 1.3(3H,t); 
1.4(2H,q); 2.25(2H,s); 2.45(2H,m); 3.5(2H,in); 
3.8(lH,q); 4.0(lH,in); 4.1(lH,t); 7.4{2H,in); 
7 . 9 f2H,m} . 


215 






1.12(9H,s); 2.30-2.53 (2H, in) ; 2.63(2H.s); 3.81- 
4.02(2H,in); 5 . 39-5. 47 (IH, t) ; 7 . 00-7 . 04 ( lH,m) ; 
7.35-7.41{lH,t); 7 . 55-7 . 62 (2H,m) ; 9.28{lH,s). 


216 






.ll(9H,s); 2.30-2.55(2H,m); 2.63(2H,s); 3.85- 
4.05(2H,m); 5 . 40-5 . 48 (IH, t ) ; 7 . 40-7 . 52 {2H^m) ; 
7.84-7. 94 (2H,in) ; 9.28 (lH,s). 


217 






u . \on, t:i , J..Ul(btt,s); 1 . 34-1 . 44 (2H, q) ; 
1.91-2.07(lH,in) ; 2.02(2H,s); 2 . 88-2 . 99 ( lH,m) ; 
3.81-3. 90 (2H,xn) ; 4 . 51-4 . 60 ( lH,m) ; 6.08(lH,s); 
7.40-7.54 (2H,in); 7 . 87-7 . 93 (2H,m) . 


218 






0.84-0. 90(3H,t) ; 1. 03-1 . 04 (6H,d) ; 1.40- 
1.48(2H,q); 2 . 13-2 . 29 ( lH,m) ; 2 . 30-2 . 32 {2H. d) ; 

5.15-5.23(1H,1:); 7, 39-7 . 53 (2H,m) ; 7.89- 

7.93(2H,m) . 


219 






0.84-0.90(3H,t) ; 1.03(6H,d); 1 . 39-1 . 47 ( 2H, q) ; 
2.10-2.27 (IH.m) ; 2 . 29-2 . 34 (2H, d) ; 2.40- 
2.52(lH,in); 3.07(3H,s); 3 . 73-3 . 92 (2H,m) ; 5.18- 
5.25(lH,t); 7.00-7.04(lH,in) ; 7 . 34-7 . 41 { IH, t ) ; 
7.54-7.60(lH.m) ; 7,67(lH,s). 
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220 






0.86-0.91{3H,t) ; 1.32{6H,s); 1 . 68-1 . 76 (2H, q) ; 
2.16-2.29(lH,m) ; 2 • 69-2 . 80 ( lH,m) ; 3.80- 
3.86(2H,m); 4 . 30-4 . 36 (IH^ t ) ; 5.54(lH,s); 7.20- 
7.32(2H,m); 7 . 58-7 . 63 (lH,m) ; 7 . 80-7 . 82 (IH^m) . 


221 






l-07(9H,s); 1.87-2.04 (lH,m) ; 2.14(2H,s); 2.84- 
2.95(lH,m); 3 . 77-3 . 83 {2H,m) ; 4 . 50-4 . 60 ( lH,m) ; 
6.05-6.11(lH,d) ; 7 . 21-7 . 33 (2H,m) ; 7.58- 
7.62(lH,m); 7 . 83-7 . 85 (IH^iti) ; 


222 






0.84-0. 91(3H,t) ; 1 . 00-1 .04 (6H,d) ; 1.34- 
1.43(2H,q); 1 . 8702 . 05 (lH,m) ; 2.13(2H,s); 2.85- 
2.96(lH,m); 3 . 77-3 . 84 (2H,in) ; 4 . 48-4 . 57 ( IH, m) ; 
6.06(lH,d); 7 . 22-7 . 33 (2H,m) ; 7 . 58-7 . 62 ( lH,m) ; • 
7.83-7. 86(lH,m) . 


223 






0.84-0.90(3H,t) ; 1 . 28-1 . 30 ( 6H, d) ; 1.65- 
1.74(2H,q); 1 . 90-2 . 04 (lH,m) ; 2 . 78-2 . 90 ( lH,m) ; 
3.74-3.82 (2H,m) ; 4 . 35-4 . 44 (lH,m) ; 4.58(lH,s); 
4.94-4.98 (lH,d) ; 7 . 21-7 .33 (2H,m) ; 7.57- 
7.61 (lH,m); 7. 82-7 . 84 (IH^xn) . 


224 






1.20 (6H, s> ; 2.05-2.22 (IHrin) ; 2 . 36-2 . 50 { 3H,m) ; 
3.03(3H,s); 3 . 71-3 . 89 (2H,in) ; 4 . 94-5 . 03 (2H,m) ; 
5.18-5.26(lH,t) ; 5. 96-6.06(lH,m) ; 7.19- 
7.31(2H^in); 7 . 59-7 . 63 (lH,m) ; 7 . 84-7 . 86 (lH,m) . 


225 






1.16-1.18C6H,d); 1 - 85-2 . 01 (lH,m) ; 2.29<2H,s); 
2.83-2.93(lH,m) ; 3 . 77-3 . 82 (2H,m) ; 4.48- 
4.57(lH^m); 5 , 03-5 . 11 (2H,in) ; 5 . 90-6 . 00 ( lH,m) ; 
6.13-6.18 (lH,d) ; 7 . 22-7 . 33 (2H,m) ; 7.58- 
7.62(lH,m); 7 . 83-7 . 85 (IHrin) . 


226 






1.16-1.19(6H,d) ; 1 . 91-2 . 04 (lH,m) ; 2.29(2H,s); 
2.85-2.96(lH,m) ; 3. 81-3 . 89 (2H,m) ; 4.50- ' 
4.60(lH,m); 5 . 03-5. 11 {2H,m) ; 5 . 90-6 . 00 ( lH,m) ; 
6.18-6.22 (lH,d) ; 7 . 41-7 . 54 (2H,m) ; 7.86- 
7.93 (2H^m) . 
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227 






1.20(6H,s); 2.09-2.25{lH,m) ; 2 . 4 1-2 . 42 (2H, d) ; 
.2,40-2.51(lH,in) ; 3,04 (3H,s); 3 . 73-3 . 91 {2H,in) ; 
4.93-5.03(2H,in) ; 5. 17-5 • 24 (IH, t) ; 5.95- 
6.05(lH,m); 7 . 00-7 , 05 ( IH, m) ; 7 . 34-7 . 41 ( IH, t ) ; 
7.54-7.59(lH,m) ; 7.66(lH,s). 


228 






1.10(9H,s); 2.05-2.52 4 (m) 3 . 06 <s, 3H) +2 . 88 is); 
3.73-3. 90 (2H,in) ; 5 . 20-5 . 28 ( IH, t ) ;+4,83-4.91 
(t); 7.59-7.63(lH,m); 7 . 85-7 . 87 ( lH,m) . 


229 






.38(9H,s); 2 . 02-2 . 17 (lH,in) ; 2 . 41-2 . 52 ( lH,m) ; 
2.83(3H,s); 3 . 69-3. 83 (2H,m) ; 4.44{lH,s); 5.18- 
5.26(lH,m); 7 .20-7 . 30 (2H,m) ; 7 . 60-7 . 64 ( lH,ia) ; 
7.84-7.86(lH,m) . 


230 






0.84-0.91(3H,t) ; 1 . 03-1 . 05 ( 6H, d) ; 1.40- 
l-48(2H,q); 2 . 05-2 . 51 (2H,m) ; 2 . 29-2 . 32 (2H, d) ; 
3.06(3H,s)+ 2.86(s); 3. 72-3 . 90 (2H,xn) ; 5.19- 
5.26(lH,t)+4.84-4.92(t) ; 7 . 20-7 . 30 (2H,ni) ; 7.59- 
7.63(lH,m); 7.84-7.87(lH,m) . 


231 






1.33(9H,s); 1 . 90-2 . 09 ( lH,m) ; 2 . 78-2 . 90 ( lH,in) ; 
3.74-3.81 (2H,m) ; 4 .36-4. 46 (lH,iti) ; 4.70{lH,s); 
4.97-5. 00(lH,m) ; 7 .20-7 . 32 (2H,m) ; 7.55- 
7.60(lH,m) ; 7.82-7.84 (lH,xa) . 


232 






.3e(9H,s); 2.15-2.29(lH,m); 2 . 69-2 . 81 ( lH,m) ; 
3.81-3.87(2H,m); 4.30-4.37 (lH,t) ; 5.67(lH,s); 
7.20-7,31 (2H,m); 7 . 59-7 . 63 (IH^m) ; 7.80- 
7.82(lH,ni) . 


233 






2.11-2.25 (lH,m) ; 2.42{3H,s); 2 . 69-2 . 81 ( lH,in) ; 
3.84-3.90{2H,m) ; 4 . 38-4 . 44 { IH, t ) ; 7.21- 
7.33{2H,m); 7 . 59-7 . 64 (lH,m) ; 7 . 80-7 . 82 ( lH,m) . 


305 


ex 5 


126- 
127 


1.96 (3H, s), 1.90-2.10 (IH, m) , 2.20 (3H, s), 
2.85-2,98 (IH, m) , 3.77-3.86 (2H, m) , 4.55-4.65 
(IH, m), 5,65 (IH, t) , 6.17 (IH, br d) , 7.00- 
7.08 (IH, m), 7.39 (IH, t) , 7.53 (IH, dd) , 7.68 
(IH, br s) 
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306 


ex 5 


163.5- 
164.5 


0.94-1.04 (6H, m) , 1.88-2.21 {4H, m) , 2.85-2.98 
(IH, m) , 3.77-3.88 (2H, m) , 6.20 (IH, br d) , 
7.01-7.09 (IH, m) , 7.40 (IH, t) , 7.53 (IH, dd) , 
7.68 (IH, br s) 


307 


ex 5 


106- 
107.5 


0.88 (3H, t), 1.01 (6H, s), 1.39 (2H, q) , 1.87- 
2.05 (IH, m), 2.14 (2H, s), 2.85-2.96 (IH, m) , 
3.82 (IH, dd), 4.50-4.60 (IH, m) , 6.13 (IH, br 
d), 7.00-7.08 (IH, m), 7.39 (IH, t) , 7.50-7.57 
(IH, m) , 7.68 (IH, br s) 


308 


ex 90 


gum 


3:2 Rotamer mixture : 2.21-2.45 (IH, m) , 2.46- 
2.63 (IH, m), 3.08 (3H, s), 3.80-3.95 (2H, m) , 
4.75-4.96 (IH, 2m), 4.78 (2H, s), 7.43 (IH, d) , 
7.51 (IH, t), 7.88-7.92 (2H, m) 


309 


ex 20 


89-92 


1.38 (9H, s), 2.16-2-30 (IH, m) , 2.68-2.83 (IH, 
m), 3.79-3.90 (2H, m) , 4.35 (IH, t) , 5.67 (IH, 
br s), 6-53 (IH, t) , 6.84 (IH, dd) , 7.36 (IH, 
t), 7.44 (IH, dt)^ 7.56 (IH, t) 


310 


ex 5 


gum 


3:1 Rotamer mixture : 2.19-2.38 (IH, m) , 2.49- 
2.64 (IH, m), 3.01 (0.75H,'s), 3.24 (2.25H, t) , 
3.78-3.98 (2H, m) , 5.00-5.15 (IH, m) , 7.02-7.10 
(IH, m), 7.36-7.46 (IH, m) , 7.52-7.60 (IH, m) , 
7.66 (IH, br s) 


311 


ex 89 


153- 
154 


1.37 (9H, s), 2.06-2.25 (IH, m) , 2.35-2.50 (IH, 
m) , 3.22-3.51 (4H, m) , 3.71-3.87 (2H, m) , 4.84 

(IH, dd), 6.96-7.06 (IH, m) , 7.38 (IH, t) , 7.56 

(IH, dd) , 7.71 (IH, br s) 


312 


ex 27 


89-91 


0.85 (3H, t), 1.28 (6H, s), 1.68 (2H, q) , 2.08- 
2.25 (IH, m), 2.40-2.54 (IH, m) , 3.66-3.95 (4H, 
m), '4.53 (IH, br s), 5.05 (IH, dd) , 5.29 (IH, 
dd) , 5.38 (IH, dd), 5.91-6.08 (IH, m) , 6.96- 
7.04 (IH, m), 7.37.(1H, t) , 7.57 (IH, dd) , 7.69 
(IH, br s) 


313 


ex 5 


117- 
119 


1.06 (9H, d), 1.86-2.03 (IH, m) , 2.15 (2H, s), 
2.85-2.96 (IH, m) , 3.82 (IH, dd) , 4.50-4.61 
(IH, m) , 6.10 (IH, br d) , 6.54 (IH, t) , 6.94 
(IH, dd) , 7.36 (IH, t), 7.44 (IH, dt) , 7.59 

(ih; t) 
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314 


ex 20 


gum 


1.66 (6H, s), 2.16-2.31 (IH, m) , 2.38 (Ih, s] , 
2.70-2.85 (IH, m), 3.80-3.90 (2H, m) , 4.38 (IH, 
t), 6.19 (IH, br s), 6.54 (IH, t), 6.94 (IH, br 
d), 7.35 {IH, t), 7.44 (IH, dt) , 7.55 (IH, t> 


315 


ex 90 


84 
(dec) 


3:1 Rotamer mixture : 1.96 (6H, s), 2.17-2.38 
(IH, m), 2.43-2.55 (IH, m) , 2.94 and 2.97 (3H, 
2s), 3.72-3.91 (2H, m) , 4.84-4.98 (IH, m) , 7.04 
(IH, br d), 7.40 (IH, t) , 7.57 (IH, dd) , 7.68 

(IH, br s) 


316 


ex 27 


122- 
123 


1.35 (9H, s), 1.51 (9H, s), 2.15-2.30 (IH, m) , 
2.47-2.60 (IH, m), 3.70-3.85 (4H, m) , 4.96 (IH, 
dd), 5.14 (IH, br s), 7.02 (br d) , 7.39 (IH, 
t), 7.55 (IH, dd), 7.71 ( IH, br s) 


317 


ex 27 


149- 
151 


1.22 (9H, s), 1.31 (9H, s), 2.02-2.18 (IH mi 
2.47-2.60 (IH, m), 3.68-3.85 (IH, m) , 4.20 (IH, 
d), 4.38 (IH, d), 4.66-4.78 (2H, m) , 6.99-7.06 
(IH, m), 7.39 (IH, t), 7.52-7.57 (IH, m) , 7.67 
(IH, br s) 


318 


ex 27 


113.5- 
114.5 


1.36 (9H, s), 2.30-2.48 (IH, m) , 2.64-2.77 (IH, 
m), 3.78-3.96 (2H, m) , 4.15 (IH, d) , 4.30 (IH, 
d), 4.73 (IH, dd), 5.07 (IH, br s), 7.08 (IH, 
dd), 7.43 (IH, t), 7.50-7.58 (IH, m) , 7.64 (IH, 
bz s) 


319 


ex 20 


132.5- 
134 


u.yj OH, s), 2.08-2.26 (IH, m) , 2.41-2.55 (IH, 
m), 2.92 (3H, s), 3.08 (2H, d) , 3.71-3.90 (2H, 
m), 4.64 (IH, br t) , 5.15 (IH, dd) , 6.98-7.05 
(IH, m), 7.38 (IH, t), 7.57 (IH, dd) , 7.70 (IH, 
br s) 


320 


ex 20 


oil 


1.07 (9H, s), 2.24 (IH, d) , 2.31 (IH, d) , 2.34- 
2.47 (2H, m), 3.77 (IH, q) , 3.90-4.04 (IH, m) , 
4.04-4.21 (2H, m), 4.37 (IH, t), 5.28 (IH, dd) , 
5.36 (IH, dd), 5.82-5.98 (IH, m) , 7.37 (IH, br 
d), 7.46 (IH, t), 7.96-7.95 (IH, m) 


321 


ex 90 


73-75 ' 

1 


3:2 Rotamer mixture : 2.18-2.43 (IH, m) , 2.43- 
2.63 (IH, m), 3.06 (3H, s), 3.74-3.92 (2H, m) , 
1.72-5.00 (3H, m), 7.00-7.09 (IH, m) , 7,40 (IH, 
t:),.7.56 (IH, br t) , 7.68 (IH, br s) 
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322 


ex 5 


128- 
131 


1.09 (9H, s), 1.29 (3H, t), 2.28 (2H, s) , 2.32- 
2.52 {2H, m), 3.40-3.62 (2H, m) , 3.75 (IH, q)^ 
3.90-4.01 (IH, m) , 4.15 (IH, t), 6.52 (IH, t) , 
6.89 (IH, dd), 7.33 (IH, t) , 7.48 (IH, dd) , 
7.60 (IH, t) 


323 


ex 20 


143- 
147 


1.26 (3H, s), 1.36 (9H, s), 2.21-2.52 (2H, m) , 
3.10-3.36 (2H, m) , 3.65-3.90 (2H, m) , 4.44 (IH, 
br s), 4.70 (IH, dd) , 6.54 (IH, t) , 6.90 (IH, 
dd), 7.34 (IH, t), 7.42-7.48 (IH, m) , 7.61 (IH, 
t) 


324 


ex 5 


gum 


1.08 (9H, s), 2.20 (IH, d) , 2-40 (IH, d) , 2.50 
(2K, qO, 3.72-4.08 (4H, m) , 4.30-4.47 (IH, m) , 
6.97-7.04 (IH, m), 7.37 (IH, t) , 7.55-7.65 (2H, 
m) 


325 


ex 5 


gum 


10:1 Rotamer mixture : 2.10-2.30 (IH, m) , 2.41- 
2.57 (IH, m), 2.79-3.20 (7H, m) , 3.75-3.94 (2H, 
m), 4.81 and 5.20 (IH, 2dd) , 7.01-7.10 (IH, m) , 
7.40 (IH, t), 7.54-7.70 (2H, m) 


326 


ex 88 


65.5- 
67.5 


5:2 Rotamer mixture : 2.19-2.39 (IH, m) , 2.50- 
2.65 (IH, m), 3.00 (6/7H, s), 3.24 (15/7H, t) , 
3.78-3-98 (2H, m) , 5.0-5.16 (IH, m) , 7.02-7.13 
(IH, m) , 7.36-7.47 (IH, m) , 7.53-7.61 (IH, m) , 
7.65 (IH, br s) 


327 


ex 20 


128- 
130 


1.34 (9H, s), 2.40-2.52 (IH, m) , 3.70-3.94 (3H, 
m) , 4.05-4.23 (IH, m) , 4.31 (IH, t) , 4.77 (IH, 
br s), 6.98-7.05 (IH, m) , 7.38 (IH, t), 7.56 
(IH, t), 7.56 (IH, dd), 7.65 (IH, br s) 


328 


ex 87 


gum 


10:1 Rotamer mixture : 2,08-2.28 (IH, m) , 2.40- 
2.80 (5H, m), 2.91 and 3.05 (3H, 2s), 3.73-3.93 
(2H, m), 4.75 and 5.20 (IH, 2dd) , 6.99-7.10 
(IH, m), 7.35-7.45 (IH, m) , 7.52-7.60 (IH, m) , 
7.66 (IH, br s) 


329 


ex 35 


107- 
109 


1.34 (9H,s), 4.72 (IH, d) , 4.90 (IH, br s) , 
5.08 (IH, dd), 6.21 (IH, d) , 7.72 (2H, s+d), 
7.94 (IH, d) 


330 


ex 35 


151- 
153 


1-34 (9H, s), 4.74 (IH, d) , 4.88 (IH, brs), 
5.11 (IH, dd), 6.22 (IH, d) , 7.55 (IH, dd) , 
7,92 (IH, d), 8.00 (IH, d) 
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331 


ex 35 


118- 
119 


1.35 (9H, s) , 4.59 (IH, d) , 4.90 (2H, dd +br 
s), 6.01 {2H, s), 6.18 (IH, d) , 6.83 (2H, m) , 
6.99 (IH, d) 


332 


ex 
62/67 


77-78 


1.35 (9H, s), 2.2(1H, m) , 2.8 (IH, m) , 3.9 (3H, 
s), 4.0 (IH, xn), 4.3 (IH, m) , 4.9 (IH, br s), 
5.5 (IH, t), 8.15 (IH, s) 


333 


ex 
62/67 


190 


1.35 (9H, s), 2.2 (IH, m) , 2.8 (IH, m) , 4.0 
(IH, m), 4.3 (IH, m), 4.9 (IH, br s), 5.5(1H, 
t), 7.8 (IH, s) 


339 


ex 

62/66 


gum 


1.35(9H,s); 2.15(lH,m); 2.7(lH,m); 3.8(lH,m); 
4.2{lH,m); 4 . 95 (lH,br s) ; 5.4(lH,t); 
7.30(lH,t); 7.40(lH,t); 7.8(lH,s). 


282 




92 . 6— 
93.4 


Q.15(9H,s); 2.06(2H,m); 2.14(lH,m); 
. 44 (iH,m) ; 2.99(3H,s); 3.78(2H,m); 
5.27 (lH,dd) ; 6.98{lH,m); 7.35(lH,t); 
7.55(lH,dd); 7.64(lH,s). 


291 




98.5- 
99.5 


1.10(9H,s); 1.31(3H,t); 2.30(2H,q); 3.58(2H,m); 
4.63(lH,d); 5.23{lH,dd); 5.27(lH,s); 
7.51(2H,m); 7.70(lH,ni); 7.76(lH,s). 


292 




104.7- 
105.7 


1.29(3H,t); 1.35(9H,s); 3.31(2H,m); 4.56(lH,s); 
4.71(lH,d); 4.99(lH,dd) ; 5.86(lH,s); 
7,52(2H,m); 7.70(lH,m); 7.79(lH,s). 


293 




oil 


1.01(3H,t); 1.06(9H,s); 1 . 71 {2H, sextet ) ; 

2.28(2H,q); 3.45(2H,dt); 4.61(lH,d); 
5.20(2H,m); 7 . 48-7 . 55 (2H,m) ; 7.70{lH,m); 
7 . 76 ( IH, s ) . 


294 




115.7- 
116.7 


0.96(3H,t); 1.31(9H,s); 1 . 70 (2H, sextet) , • 
3.19(2H,dd); 4.54(lH,s); 4.70(lH,d); 
5.01(lH.dd) : 5 70^1H i • 7 ^Citou n\ • 
7.69(lH,m); 7.79(lH,s). 


295 




62.0- 
63. 8 


1.06(9H,s); 2.27(2H,dd); 4.26(2H,m); 
4.62(lH,d); 5.17(lH,dd); 5.31(lH,s); 5.32(lH,br 
s); 5.43(lH,d); 5.89(lH^m); 7.50(2H,m); 
7.67(lH,m) ; 7.75(lH,s) . 


296 




121.5- 
122.5 


1.30(9H,s); 3.88(2H,m); 4.73(2H,d); 
4.93(lH,dd); 5.30(lH,dd); 5.41(lH,dd); 
5.96(lH,m); 6.13(lH,s); 7.52{2H,m); 7.70(lH,m); 
7.76(lH,s) . 



I 
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297 




91-92 


1.08(9H,s); 2.36(2H,q); 2.45(lH,s); 
4.30(2H,dq) ; 4.6B(lH,d); 5.15(lH,d); 
5.61(lH,s); 7.51(2H,m); 7.69(lH,in); 7.74(lH,s). 


298 




141.5- 
142.8 


1.33(9H,s); 2.38(lH,t); 4 . 13 (2H, ddd) ; 
4.77(lH,d); 4.96(lH^dd); 5.27(lH,s); 
6.13(lH^s); 7.53(2H,m); 7.70(lH,m); 7.78(lH,s). 


126 




94.5- 
96 


1.08(9H,s); 2.30(lH,d); 2.41(lH,d); 3.84(3H,s); 
4.65(lH,d); 5.19(lH,dd); 5.80<1H, br s); 7.52- 
7.78(4H,in). 


299 




128.5- 
129.5 


3.71{3H,5); 5.11(2H,s); 7.40{1H, br s); 7.49- 
7.71(4H,s) ; 7.82(lH,s) . 


300 




111. 3- 
111.8 


0.89(9H,s); 3.02{2H,d); 3.95(2H,m); 4.71{lH.d); 
4.84(1H.^); 5-OlflH rfrfW S "54 MH • 
5.50(lH,m); 5.92(1H,5); 6.00(lH,in); 7.50(2H,in); 
7.70(lH,m) ; 7.77(lHrS) . 


301 




145- 
145.5 


0.91(9H,s); 2.43(lH,t); 3.08(2H,m); 
4.11(lH.dd); 4.24(lH,dd); 4.74(lH,d); 
5.00(lH,dd); 5.32(lH,t); 5.99(lH,s); 

/.Du(2H,m); 7.75(2H^m). 


302 




96-98 


1.43(6H,s); 2.39(lH,t); 3.79(2H,s); 
4.10(lH,dd); 4.25(lH,dd); 4.77(lH,d); 
4.97(lH,dd); 5,47(lHrS); 6.10(lH,s); 
7.54(2H^m); 7-72(lH,m); 7.78(lH,s). 


303 




199.5- 
201 


1.62(9H,s); 3.77(lH,d); 3.99(lH,d); 4.84(lH,d); 
4.91<lH,dd) ; 6.17 (lH,s} ; 7.56(2H,m) ; 
7.74 (2H,m). 


304 




149.6- 

150.6 


1.37(9H,s); 4.74(lH,d); 5.01(lH,dd); 
5.47(lH.s); 5.58(lH,s); 7 . 51-7 . 72 (3H,m) ; 
/ ■ / o ( xn f 5 I , 


125 




116- 

117 , 


1.10(9H,s); 2.31(2H,s); 3.14(3H,s); 4.74(lH,d); 
5.04(lH,dd); 6.10(lH,br s); 7.55<2H,ni); 
7.75(2H,,m) . 


124 




139- 
140 


1.37(9H,s); 2.88(3H,s); 4.55(lH,br s); 
4.79(lH,d); 4.88(lH,dd); 6.38(lH,s); 
7.55(2H,m); 7.72(lH,m); 7.80(lH,in). 


281 




115- 
116 


1.60(3H,s); 1.63{3H,s>; 2.15{lH.m); 2.50(lK,ni); 
2.B9(3H,s); 3.80(2H,m>; 4.70{lH.br s); 
5.13(lH,dd); 7 . 02 ( lH,m) ; 7.40(lH,br); 
7.56(lH,dd); 7.68(lH,in). 


273 




91-93 


.36(9HrS); 2.69(2H.dq); 4.79(lH,m); 5.46<2H,d); 
5.65(lH,br s) ; 6.56(lH,t); 6.98(lH,m); 

7.28(lH,m); 7.39(lH,t); 7-51(lH,t), 
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277 




104- 
106 


1.65(6H,s); 2.35(lH,s); 2 . 74 (2H, dq) ; 
4.80(lH,m); 5.48(2H.d); 6 07flH br * 
6.55(lH,t); 6.98(lH,dd); 7.29(lH,m); 
7.39(lH,t); 7.51(lH,t) . 


67 




oil 


1.35(9H,s); 2.71(2H,dq); 4.80(lH,m); 
5.48(2H,s); 5.71(lH,br s); 7.06(lH,m); 
7.26(lH,m); 7.40{lH,t); 7.50(lH,s); 7.64(lH,t). 


66 




guzn 


1.28 (3H,t); 2.95(2H,dq); 4.19(2H,q); 
4.80(lH,m); 5.50(2H,s); 7.05(lH,in); 7.28(lH,in); 
7.42(lH,t); 7.49(lH,s); 7.63(lH,t). 


62 




58-59 


1.34(3H,t); 2.95(2H,dq); 4.19(2H,q); 
4.79(lH,in); 5.48(2H,s); 6.56(lH,t); 6.97(lH,m); 
7.29(lH,m); 7.39(lH,t); 7.55{lH,t). 


274 




94-95 


0. 92(9H,s); 2.82(2H,dq); 3.10(2H,??); 

1 . w \j \ lu; , J . H 1 4in, a J ; o.Sodn^Dr s); 
6.55(lH,t); 6.97(lH,dd); 7.28(lH,m); 
7.39(lH,t); 7.53(lH,t). 


275 




85-87 


0.86{3H,t); 1.30(6H,s); 1.73<2H,q); 
2*71 (2H* do) ; 4.79 f IH-m^ • ^ AH «\* cl c^/iu w — 
s); 6.55(lH,t:); 6.97(lH,dd); 7.29(lH^m); 
7.39(lH,t) ; 7.53 (lH,t) , 


276 




85-87 


1.45(6H,s); 2.72(2H.dq); 4.79(lH,in); 
5.07(2H^m); 5-47(2H,d); 5.78(1H br si- 
6.02{lH,m); 6.56llH,t); 6.98(lH,dd); 
7.29(lH,ni); 7.39(lH,t); 7.53(lH,t). 


278 




gum 


1 • 35 (3H. d): 3 17riH m^• A rr/iu 
5.20(2H,ABq) ; 5.46{lH,in); 5.50(lH,ni); 
7.34(5H,m); 7.50(2H,m); 7.76(lH^ni); 7.80(lH^br 
s) . 


279 






1.46(3H,ci); 3.24(lH,m); 4,54(lH^in); 4.98(lH,d); 
5.13(lH,m); 5,24(lH,d); 5.39(lH,m); 7.18(5H,in); 
7.47(2H,m); 7 • 65 (2H,m) . 


280 




99-101 


1.28(3H,d); 1.37(9H,s); 2.83(lH,dq); 
4.75{lH,m); 5.51(2H,d); 5 • 73 (IH, br s ) ; 
7.50{2H,m); 7.76(lH,d); 7.85(lH,in). 


283 




gum 


1.08(9H.s); 2.20-2.50(4H,s+in); 3.72(lH.m); 
3.91(lH,m); 4.23(lH,t); 4.67(lH,d); 4.79(lH,d); 
7.24(2H,m); 7.41(4H,m); 7,90(2H.in). 
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284 




gum 


1.19(9H,s); 2-28(lH,m); 2.52(lH,m); 3.eO(2H,m); 
4.30(lH,s); 4.38(lH^cl); 4.54{lH,d); 4.99(lH,m); 
7.25(2H,d); 7.41(lH,t); 7.51(3H,m); 7.90(2H,m). 


285 




gum 


1.08(9H,s); 2.30 (2H,ABq) ; 2.39(2H,m); 
3.78(lH,m); 3.90(lH,m); 4.37(lH^t); 4.68(lH,d); 
4.94(lH,d); 7.25(lH,m); 7.43(2H,in); 7.75(2H,m); 
7.90(2H,m) ; 8.58(lH,m) . 


286 




147- 
149 


1.29(9H,s).; 2.34(lH,m); 2.50<lH,ni); 3.83(2H,m); 
4.48 (2H,ABq) ; 4.98(lH,m); 6.16(lH,s); 
7.27(lH,m); 7.40(lH,m); 7.49(lH,m); 7.€3{lH,m); 
7.75(lH,dt); 7.92(2H,m); 8.55(lH,m). 


2B7 




gum 


1.09(9H,s); 2.23-2.50(4H,s+m) ; 3.76(lH,m); 
3.93(lH,ni); 4.24 (IH^t); 4 . 77 (2H, ABq) ; 
7.40(3Hrm); 7.88{3H,m); 8.55(2H,m). 


288 




140- 
143 


1.25(9H,s); 2.29(lH,m); 2.51(lH,m); 3.82(2H,m); 
4.38(lH,s); 4.42{lH,d); 4.57(lH,m); 4.94(lH,m); 
7.31-7.52 {3H,m) ; 7.88 (2H,m); 7.94{lH,m); 
8.58(2H,m) . 


289 




gum 


1.08(9H,s); 2.24 {2H,ABq) ; 2.39(2H»m); 
3.77(lH,m); 3.91{lH^m); 4.33(lH,t); 4.62(lH,d); 
4.82(lH,d); 7.38(2H,m); 7.49{2H,m); 7.90(2H,m); 
8.64 (2H,m) . 


290 




151- 

X ^ 


1.25{9H^s); 2.26(lH,m); 2.54{lH,m); 3.82(2H,m); 
4.30(lii,s); 4.38(lH,m); 4.56(lH,m); 4.95(lH,m); 
7.37-7.54 (4H,m) ; 7.89(2H,m); 8.65(2H,m). 


504 






1.35, (9H,s}; 2.27 (lH,m) ; 2.77 (lH,m); 4.15 
(IHrq); 4.36 (lH,dt); 4.70 (3H,s); 4-92 (IH^br 
s); 5.41 (lH,t); 8.07 (IH.dd) ; 8.81 (IH^d); 
9.14 (lH,d); 9.70 (lH,s). 


11 




42.5- 
44.5 


7.8(lH,m); 7.6(lH,m); 7 . 2-7 . 3 (2H,m) ; 5.9(lH,m); 
5.1-5.3(2H,m) ; 3 . 7-3 . 8 (2H,m) ; 3.6(lH,m); 
3.4(2H,m); 2.5(lH,m); 1.9(2H,m). 


12 




115 


2.4(lH,m); 2.8aH,in); 3.3(3H^s); 3.9(2H,m); 
5.4(lH,t); 7.5(2H,iiv); 7.9(2H,m). 


13 




120 


2.4(lH,m); 2.75(lH,m); 3.3(3H,s); 3.9(2H,m); 

5.35(lH,t); 7.2(lH,t); 7.5(lH,n); 7.8(lH,m). 
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14 




106 


1.7(2H,s); 1.9{lH,in); 2.6(lH,in); 3,75(2H,ni); 
7.1{lH,t); 7,5{lH,m); 7.75(lH,m). 


15 




69 


2.0(lH,m); 2.5(lH,m); 2.55{3H,s); 3.5|lH,m); • 
J./S(ZH,m); 7.1(lH,t); 7.55(lH,in); 7.75(lH,ni). 


16 






1.95(2H,m); 2.5(lH,m); 3.4(2H,m); 3.6(lH,m); 
3.75(2H,in); 5.2(2H,m); 5.9(lH,in); 7.1(lH,t); 
7.5(lH,in); 7.75 (lH,m) . 


17 






2.36-2.50 (lH,m) ; 2.70-2.82 (lH,m) ; 3.32(3H,s); 
3.79-4.D0{2H.m); 5.34-5.40(lH,t) ; 7.07- 
7.12(lH,m); 7 . 40-7 . 46 (IH, t) ; 7 . 50-7 . 54 ( lH,m) ; 
/ • oo ( in, s ) . 


18 






1.96-2.12 (IH^m); 2.B9-3.00(lH,m) ; 3.82- 
3.88(2H,m); 4 . 57-4 . €7 (lH,in) ; 6.35(lH,s); 7.02- 
7.09(lH,n»); 7.38-7.43 (lH,t) ; 7 . 51-7 . 57 {lH,n» ; 
/.e8(iH,s); 8.32(lH,s). 


19 






1.99-2.14 (lH,ni); 2. 87-2 . 99 (lH,m) ; 3.83- 
3.91(2H,in>; 4 . 59-4 . 70 (lH,ni) ; 6.4e(lH,s); 7.41- 
7.54(2H,m); 7 . 82-7 . 87 (lH,d) ; 7.90(lH,s); 
8.32 (lH,s) . ■ 


110 






1.97-2.12(lH,m) ; 2 . 20-2 . 70 (1 "H, s ) ; 2.45- 
2.55(lH,in); 2.58(3H,s); 3 . 57-3 . 64 { lH,m) ; 3.74- 
3.88{2H,m); 7 . 00-7 . 04 (IH.m) ; 7 . 34-7 . 41 (IH, t) ; 
7.53-7.59(lH,m»,- 7.64(1H,5). 


111 






2.33-2.48 (lH,m) ; 2 . 68-2 . 80 ( lH,m) ; 3.32(3H,s); 
3.77-3. 96 (2H,m) ; 5 . 32-5 . 38 ( IH, t ) ; 7.24- 
7.38(2H,in); 7.54-7.59{lH,m) ; 7. 82-7 . 85 (lH,in) . 


112 






2.38-2.76(2H,m); 3. 73-4 . 01 {3H,ni) ; 7.13- 
7.30(2H,ni),- 7 . 50-7 . 65 (lH,in) ; 7 .76-7 . 83 (lH,ni) . 


113 






1.90-2.04 (IH, in) ; 2 . 43-2 . 52 (IH, m) ; 2.51{3H,s); 
3. 47-3.55 (lH,m) ; 3 . 70-3 . 84 (2H,ni) ; 7.20- 
7.30(2H,m); 7 . 60-7 . 65 {lH,in) ; 7.80-7.82 (lH,m) . 


114 






1.80-1.96(lH,m); 2.53-2.64 (lH,ni) ; 3.66- 
3.78(3H,m) ; 7 . 21-7 . 31 (2H,m) ; 7.62-7.66(lH,m) ; 
7.82-7.84 (lH,m) . 
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115 




oil 


2.36-2.48 (IH, m) , 2.67-2.81 (IH, m) , 3.81-3.92 
(IH, m) , 3.99-4.10 (IH, m) , 4.56 (IH, dd) , 7.42 
7.51 (2H, m) , 7.84-7.93 (2H, m) 


116 




82-87 


2.41-2.55 (IH, m) , 2.68-2.84 (IH, m) , 3.80-3.92 
(IH, m) , 4.00-4.13 (IH, m) , 4.60 (IH, dd) , 7.43 
(IH, d) , 7.50 (IH, t), 7.87 (IH, dt) , 7.94 (IH, 
t) 


117 




/ oil 


2.41-2.55 (IH, m), 2.66-2.83 (IH, m) , 3.76-3.90 
(IH, m) , 3.99-4.12 91H, m) , 4.54-4.63 (IH, m) , 
7.01-7.12 (IH, m), 7.40 (IH, t) , 7.56 (IH, dd) , 
7.66 (IH, 5) 


118 




oil 


2.41-2.52 (IH, m), 2.67-2.81 (IH, m) , 3.79-3.88 
(IH, m) , 4.00-4.12 (IH, m) , 4.60 (IH, dd) , 6.55 
(IH, t), 6.94-7.00 (IH, m) , 7.39 (IH,. t) , 7.45- 
7.50 (IH, m) , 7.57 (IH, t) 


119 




85.5- 
86.5 


2.45 (IH, m), 2.75 (IH, m) , 3.82 (IH, m) , 4.16 
(IH, m) , 4.59 (IH, dd), 7.17 (IH, m) , 7.31 (IH, 
t), 7.58 (IH, m), 7,70 (IH, m) 


120 




oil 


2.35-2.46 (IH, m) , 2.55-2.70 (IH, m) , 3.70-3.81 

flH Till RQ<— ^ m / 1 u *n\ A "7^ / 1 u \ T r\o 
ixn, m; , o.o^— ^.Ul (In, m) , 4 . /o (IH, ad), 7.02 

7.11 (IH, m), 7.40 (IH, t) , 7.59 (IH, t) , 7.65 
(IH, s) 


121 




74-75 


2.05-2.20 (IH, m), 2.56-2.70 (IH, m) , 3.37 (IH, 
s) . 3.71—3-88 <2H m\ A A^^A Qiu ml nn 
7.08 (IH, m), 7.39 (IH, t) , 7.57 (IH, dd) , 7.64 
(IH, s) 


122 




78.5- 
80 


2.03-2.19 (IH, m), 2.56-2.69 91H, m) , 3.70-3.89 
(2H, m) , 4.49 (IH, dd) . 6.54 flH. t) . 6 91-6 98 
(IH, m), 7.36 (IH, t) , 7.47 (IH, dd) , 7,57 (IH, 
t) 






112- 
114 


2.05-2.22 (IH, m), 2.56-2.70 {IH, m) , 3.68 (IH, 
or sj, 0./4— o.yu (^n, m) , 4.52 (IH, t) , 7.40- 
7.51 (IH, m), 7.84-7.94 (2H, m) 


124 




55-56 


1.97-2.11 (IH, m), 2.46-2.61 (IH, m) , 3.76-3.94 
(2H, m) , 4.35 (IH, t) , 7.44 (IH, d) , 7.51 (IH, 
t) , 7.86* (IH, d) , 7.91 (IH, s) 


125 




52.5- 
53.5 


1.96-2.10 (IH, m), 2.46-2.60 (IH, m) , 3.73-3.91 
(2H, m), 4.34 (IH, t) , 7.02-7.10 (IH, m) , 7.41 
(IH, t), 7.56 (IH, dd), 7.65 (IH, br s) 
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nmr 


126 




gum 


1.95-2.10 (IH, m) , 2.45-2.59 (IH, m) . 3 72-3 90 
(2H, m), 4.35 (IH, t) , 6.54 (IH, t) , 6.92-7.00 
(IH, m), 7.37 (IH, t) , 7.42-7.48 (IH; m) , 7.56 
(IH, t) 1 


127 




69-70 


1,69-1.93 (3H, m) , 2.44-2.60 (IH, m) 2 56-2 77 
(3H, m), 7.32 (IH, d) , 7.41 (IH, t) , 7.81 (2H, 
s ) 1 


128 




37-38 


1.78 (2H, s), 1.81-1.97 (IH, m) , 2.54-2.67 (IH, 1 
m), 3.67-3.81 (3H, m) , 6.98-7.07 (IH, m) , 7.39 

(IH, t) # 7-52—7 60 /lw TT»^ 7 ac / t u \ 1 
i^**,, f 1 m / • ou tin, zn; , /.bo (IH, s) 1 


129 




67-69 


1.78 {2H, s), 1.78-1.97 (IH, m) , 2.52-2.66 (IH, 
m), 3.65-3.80 93H, m) , 6.54 (IH, t) , 6.92 (IH, 
, i.j^ ^^n, tj , /.47 (lii, dd) , /.58 (IH, t) 1 


130 




82-83 


1.90 (IH, br s), 1.90-2.08 (IH, m) , 2.43-2.58 
(IH, m), 2.53 (3H, s) , 3.53 (IH, dd) , 3.75-3.90 
(2H, m), 7.40 (IH, d) , 7.49 (IH, t), 7.87 (IH. 
s), 7.92 {IH, d) 1 


131 




60-61 


1.90-2.08 (2H, iR), 2.42-2.57 (IH, m) , 2.53 (3H, 
s), 3.54 (IH, dd), 3.70-3.86 {2H, m) , 6.98-7.05 
(IH, m), 7.38 (IH, t) , 7.56 (IH, dd) , 7.65 (IH. 
br s) 


132 




- 


1.90 (IH, br s), 1.90-2.06 (IH, n) , 2.41-2.53 
(IH, m), 2.53 (3H, s), 3.52 (IH, dd) , 3.70-3.85 
(2H, m), 6.54 (IH, t) , 6.91 (IH, dd) , 7.35 (IH, 
t), 7.43-7.49 (IH, m) , 7.56 (IH t) 


133 






1.90-2.07 (IH, m), 2.12 (IH, s), 2.43-2.54 (IH, 1 
tn), 2.54 {3H, s), 3.54 (IH, dd) , 3.74-3.89 (2H, 
m), 7.37-7.48 (2H, in) ,7.83-7.94 (2H, m) 


134 




1 


1.19 (3H, t), 1.71 (IH, V br s). 1.90-2 OS <ih I 
n), 2.44-2.57 (IH, m) , 2.68-2.85 (2H, m) , 3.61 
(IH, dd), 3.72-3.86 (2H, m) , 6.98-7.05 (IH, m) 
7.38 (IH, t), 7.52-7.58 (IH, m) , 7.63 (IH, s) 


135 




r 

oil 


1.19 (3H, t), 1.78 (IH, br s), 1.90-2.05 (IH, 
n), 2.43-2.56 (IH, m) , 2.69-2.83 (2H, m) , 3.61 
(IH, dd), 3.71-3.85 (2H, m) , 6.54 (IH, t), 6.92 
(IH, dd), 7.35 (IH, t), 7.46 (IH, dt) , 7.55 

(IH, t) 
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136 






0.96 (3H, t), 1.56-1.71 (2H, m) , 2.01-2.22 (IH, 
m) , 2.43-2.59 (IH, m) , 2.70-3.00 (3H, m) , 3.67- 
3.90 (3H, m) , 6.97-7.06 (IH, m) , 7.38 (IH, t) , 
7.54 (IH, dd), 7.64 (IH, s) 


137 




oil 


1.13 (6H, 2d), 1.87-2.09 (2H, m) , 2,47-2.60 
(IH, m) , 3.00 (IH, hept), 3.64 (IH, dd) , 3.78 
(IH, dd), 7.38 (IH, d) , 7,47 (IH, t) , 7.85 (IH, 
d) , 7.93 (IH, br s) 


138 




- 


1.92-2.08 (IH, m) , 2.14 (IH, v br s), 2.45-2.58 
(IH, m) , 2,81-2.92 (IH, m) , 2,96-3.06 (IH, m) , 
3.39 (3H, s), 3.43-3.60 (2H, m) , 3.64 {IH, dd) , 
3.75-3.87 (2K, m) , 7.40 (IH, d) , 7.49 (IH, t) , 
7.77 (IH, s), 7.81 (IH, d) 


139 




oil 


1.90-2.08 (2H, m) , 2.15 (3H, s) , 2.45-2.59 (IH, 
m), 2.54-2.79 (2H, m) , 2.85-3.08 (2H, m) , 3.64 
(IH, dd), 3.72-3.87 (2H, m) , 6.97-7.06 (IH, m) , 
7.39 (IH, t), 7,50-7.60 (IH, m) , 7.65 (IH, s) 


140 




- 


0.36-0.60 (4H, m) , 2,00-2.19 (IH, m) , 2.23-2.34 
(IH, m), 2.41-2.56 (2H, m) , 3.74 (IH, dd) , 3.74 
3.89 (2H, m), 7,41 (IH, d), 7.50 (IH, t) , 7.87 
(IH, s), 7.94 (IH, d) 


141 




oil 


1.90-2.08 (2H, m), 2.25 (6H, s), 2.40-2.56 (3H, 
m), 2.70-2.81 (IH, m) , 2-85-2.96 (IH, m) , 3.61 
(IH, dd), 3.71-3.87 (2H, m) , 6.96-7.06 (IH, m) , 
7.38 (IH, t), 7.56 (IH, dd) , 7.64 (IH, s) 


142 




85-86 


1.90-2.08 (IH, m), 2.26 (2H, v br s), 2.47-2.61 
(IH, m) , 2.82-3.05 (2H, m) , 3.56-3.84 (5H, m) , 
7.02 (IH, dd) , 7,39 (IH, t) , 7.55 (IH, dd) , 
7.65 (IH, s) 


143 




oil 


1.86-2.07 (IH, m), 2.26 (IH, t) , 2.57-2.60 (IH, 
m), 3.47 (IH, dd), 3.71 (IH, dd) , 3.75-3.91 

(3H, m), 6.98-7.07 (IH, m) , 7.39 (IH, t) , 7.57 

(IH, dd), 7.64 (IH, s) 


144 




oil 


1.82-2.06 (2H, m), 2.44-2.58 (IH, m) , 3,31-3.48 
(2H, m), 3,65 (IH, dd) , 3.75-3.89 (2H, m) , 5.15 
(IH/ dt), 5.26 (IH, dt), 5.85-6.01 (IH, m) , 
7.41 (IH, d), 7.50 (IH, t> , 7.86 (IH, s), 7.92 
(IH, d) 
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Prep 


mpt 


nmr 


145 




oil 


1.86-2.07 (IH, m), 2.42-2.57 {IH, m) , 3.31-3.47 
(2H, m) , 3.64 (IH, dd) , 3.71-3.86 (2H, m) , 5.15 
(IH, dd), 5.26 (IH, dd), 5.93-6.01 (IH, m) , 
6.98-7.07 (IH, m), 7.38 (IH, t), 7.56 (IH, dd) , 
7.64 (IH, s) 


146 




oil 


1-84 (IH, V br s) , 1.90-2.06 (IH, m) , 2.44-2.58 
(IH, m) , 1.81 (IH, dd) , 1.95 (IH, dd) , 3.42 
(6H, 2s), 3.64 (IH, dd) , 3.73-3.85 (IH, m) , 
4.51 (IH, t), 6.98-7.06 (IH, m) , 7.38 (IH, t) , 
7.56 (IH, dd), 7.63-7.66 (IH, m) 


147 




93-94 


2.00-2.16 (IH, m), 2.85-2.98 (IH, m) , 3.85-4.00 
(2H, m) , 4.12-4.23 (IH, m) , 4.56 (IH, s) , 6.73 
(2H, d), 6.81 (IH, t), 7.19-7.28 (2H, m) , 7.45 
(IH, d), 7.54 (IH, t), 7.90-B.OO (2H, m) 


148 






1.91-2.06 (IH, m) , 2.14 (IH, v br s), 2.38-2.50 
(IH, m) , 3.63 (IH, dd), 3.70-3.86 (2H, in), 3.91 
(IH, d) , 3.98 (IH, d) 7.20-7.43 (6H, m) , 7.47 
(IH, t), 7.82-7.95 (2H, m) 


149 




oil 


1.91-2.07 (IH, m), 2.28 (IH, v br s) , 2.50-2.64 
(IH, m), 3.23-3.57 (2H, m) , 3.66-3.85 (3H, m) , 
6.99-7.09 (IH, m), 7.40 (IH, t), 7.55 (IH, dd) , 
7.64 (IH, s) 


150 




81-82 


2.28-2.58 (2H, m) , 3.60 (3H, s), 3.76-3.93 (3H, 
m), 8.44 (IH, s), 7.41 (IH, d) , 7.50 (IH, t) , 
7.86-7.98 (2H, m) 


151 




79- 


1.30 {3H, t), 1.41-1.59 (IH, m) , 3.55-3.90 (4H, 
m), 4.22 (2H, q) , 7.41 (IH, d) , 7.49 (IH, t) , 
7.84-7.95 (2H, zn) 


152 




71-72 


1.89-2.07 (IH, m), 2.41 (IH, br s) , 2.44-2.57 
(IH, m), 3.60-3.87 (8H, m) , 6.99-7.07 (IH, m) , 
7.38 (IH, t), 7.55 (IH, dd) , 7.64 (IH, s) 


153 




81- 
82.5 


1.45 (9H, m), 1.90-2.08 (IH, m) , 2.43-2.56 (IH, 
m), 3.47 (IH, d), 3.55 (IH, d) , 3.63 (IH, dd) , 
3.70-3.86 (2H, m) , 6.98-7.05 (IH, m) , 7.39 (IH, 
t), 7.50-7.58 (IH, m), 7.65 (IH, s) 


154 




100- 
103 


1.18 (9H, s), 1.92-2.08 (IH, m) , 3.54 (IH, t) , 
3.68-4.00 (4H, m) , 6.97-7.05 (IH, m) , 7.38 (IH, 
t), 7.50-7.58 (IH, m), 7.64 (IH, s) 
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65- 
66.5 


1.90-2.05 (IH, m) , 2.28 (IH, v br s) , 2.53-2.66 
(IH, m) , 3.61-4-01 (5H, m) , 7.00-7.08 (IH, m) , 

7.41 (IH, t), 7.54 (IH, dd) , 7.65 (IH, s) 


156 






2.22 (IH, m) , 2.42 (3K, s), 2.77 (IH, m) , 3.91 
(2H, m) , 4.41 (IH. t) . 7.4-7.55 (2H. m) . 7.89 
(2H, m) 


157 




- 


2.20 (IH, m) , 2.42 (3H, s), 2.76 (IH, m) , 3.89 
(2H, m) , 4.43 (IH, t) , 7.04 (IH, d) , 7.40 (IH, 
t), 7.56 (IH, d) , 7.62 (IH, s) 


158 




guzn 


2.10-2.28 (IH, m) , 2.42 (3H, s) , 2.66-2.81 (IH, 
m), 3.84-3.93 (2H, 2d), 4.43 (IH, t), 6.14 (IH, 
t), 6.90-6.97 (IH, m), 7.36 (IH, t) , 7.44 (IH, 
dd), 7.56 (IH, t) 


-159 




103- 
106 




160 




142- 
144 




161 




95- 97 




162 




109- 
112 




163 




X w w 

138 




164 




95-97 




165 




142- 
150 




166 




81-82 


1.35(9K,s); 2.4(2H,m); 3.25(2H,t); 5.05(lH,br 
s) 5.25 (lH,dd) ; 7.25(lH,t); 7.35(lH,t); 
7.5(lH,s); 9-0(lH,brs). 


167 




67-69 


1.35 (9H, s), 2.5 (2H, m) , 3.2 {2H, t) , 3.9 
(3H, s), 5.0 (IH, br 5), 5.35 (IH, dd) , 8.15 
(IH, s), 10.1 (IH, br s) 


168 




67-69 


1.35 (9H, s), 2.5 {2H, m) , 3.2 (2H, t), 5.0 
(IH, br s), 5.35 (IH, dd) , 7.8 (IH, s), 10.0 

(IH, br s) 


169 




oil 


3.00 (2H, m), 4.80(1H, m) 5.47 (2H, s); 6.55 
(IH, t); 6.99 (IH, dd) ; 7.28 (IH, m);7.39 (IH, 
t) ; 7.47 (IH, t); 10.35 (IH, s) 


170 




oil 


0.96(3H, t); 1.59 (2H, sextet); 1.91(1H, br m) ; 
2. .70 (IH, m) ; 2.80 (IH, m) 4.80 (2H, s) ; 5.15 
(IH, s); 7.49 (2H, iti) ; 7.74 (2H, m) 
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Prep 




nmr 


172 




62.6- 

63. 6 


1.20 (3H, t); 1.79{1H, s); 2.84 (2H, m) ; 4.80 
(2H, m); 5.18 (IH, s) 7.55 (2H, m) ; 7.74 (2H, 

m) 


173 






2.10 (IH, br s); 3.42 (2H, dt) ; 4.79 (2H. m) ; 
5.13 (IH, m) 5.15 (IH, s) ; 5.28 (IH, m) ; 5.90 
(IH, m); 7.49 (2H, m) ; 7.69 (IH, m) ; 7.77 (IH, 
s ) 
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Biolooical Data 

The herbicidal activity of the compounds was tested as follows. Each 

chemical was formulated in one of two ways. Either the chemical was 

dissolved in an appropriate amount of water, dependent on the amount of 

3 

solvent/surfactant blend required such that the total volume is 5cm . Then 
a solvent sufficient blend comprised 78.2 g/litre of Tween 20 and 21.8 
g/litre of Span 80 adjusted to 1 litre using methyl eye lohexanone was added 
to the solution. Alternatively, the chemical was dissolved in water to the 
required concentration and 0.1% Tween added. Tween 20 is a Trade Mark for 
a surface-active agent comprising a condensate of 20 molar proportions of 
ethylene oxide with sorbitan laurate. Span 80 is a Trade Mark for a 
surface-active agent comprising sorbitan mono-laurate. If the chemical did 
not dissolve, the volume was made up to 5cm with water, glass beads were 
added and this mixture was then shaken to effect dissolution or suspension 
of the chemical, after which the beads were removed. In all cases, the 

mixture was then diluted to the required spray volume. If sprayed 

3 3 

independently, volumes of 25cm and 30cm were required for post-emergence 
tests; if sprayed together, 45cm^ was required. The sprayed aqueous 
emulsion contained 4% of the initial solvent/surfactant mix and the test 
chemical at an appropriate concentration. 

The spray compositions so prepared were sprayed on to young pot plants 
(post-emergence test) at a spray volume equivalent to 1000 litres per 
hectare. Damage to plants was assessed 13 days after spraying by 
comparison with untreated plants, on a scale of 0 to 9 where 0 is 0% 
damage, 1 is 1-5% damage, 2 Is 6-15% damage, 3 is 16-25% damage, 4 is 
26-35% damage, 5 Is 36-59% damage, 6 is 60-69% damage, 7 is 70-79% damage, 
8 is 80-89% damage and 9 is 90-100% damage. 

In a test carried out to detect pre-emergence herbicidal activity, 
crop seeds were sown at 2 cm depth and weed seeds at 1 cm depth beneath 
compost and sprayed with the compositions at the rate of 1000 litres per 
hectare. 20 days after spraying, the seedlings in the sprayed plastic 
trays were compared with the seedlings in unsprayed control trays, the 
damage being assessed on the same scale of 0 to 9. 

The results of the pre-emergence tests are given in Table IV below. 
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TABLE V 



Abbreviations used for Test Plants in Table IV 



BV - 


Sugar beet 


GM - 


Soybean 


ZM - 


Maize . 


OS - 


Rice 


PA - 


Polvaonum aviculare 


CA - 


ChenoDodium album 


GA - 


Galium aoarine 


AR - 


Amaranthus retroflexus 


MI - 


Matricaria inodora 


BP - 


Bidens oilosa 


EH - 


EuDhorbia heteroohvlla 


IH - 


iDomoea hederacea 


AT - 


Abutilon theoohrastt 


XT - 


Xanthium strumarium 


AF - 


Avena fatua 


AM - 


AloDecurus mvosuroides 


LR - 


Lolium riaidum 


SH - 


Sorahura halenense 


SV - 


Setaria viridis 


PD - 


Pan i cum dichotomif lorum 


EC - 


Echinochloa crus-aalli 


CE - 


Cvperus esculentus 
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CLAIMS 



1. A compound of general formula I: 
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W 



wherein 
X is 0, S or CrV; 



Z is 0, S or NR^; 
n is 0 or 1; 

Y is 0, S, NR^ or CrV; 

4 5 

each R and R is, independently, hydrogen or Cj-C^ alkyl; 
R^ is H, OH, CHO, NR^V^ or C^-C^q hydrocarbyl , 0-(Cj-Cjq hydrocarbyl ) , 
either of which may be substituted with one or more substituents chosen 



COR 

nr16 



16 



COORJ^ OCOR^°, CN, halogen, S(0) R 
CONR^^R^^ or heterocyclyl; 



.16 



16 



CONR^^R^^ 



NO, 



from OR^^, 
NR^^COR^^, 

R^^, R^^ and R^® are each, independently, hydrogen, Cj-Cg hydrocarbyl or 
Cj-Cg halohydrocarbyl ; 
p is 0, 1 or 2; 



alternatively: 

when Y is NR^ or CR^R^ , 

a) Z is NR^; or 

b) n is 0; 



and: 



the substituents of Y and Z or Y and R^ may together form a bridge represented 
by the formula ;Q^-Q^- or -Q^-Q^-Q^., where and each independently 



CO, NR-"^, =N, 0 or S; 



represent CR^^R^^. =CR' 
12 13 

each of R and R independently represents hydrogen, Cj-C^ alkyl, OH or 

halogen; 

14 

R represents hydrogen or C^-C^ alkyl; 
W is 0 or S; 

r.1 



s hydrogen or Cj-Cjq hydrocarbyl or heterocyclyl having 3 to 8 ring 
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atoms, either of which may optionally be substituted with one or more 
substituents chosen from halogen (i.e. chlorine, bromine, fluorine or 
iodine), hydroxy, S02NR^R^ (where and r'^ are independently H or C, ^ 
alkyl), SiR ^ (where each R is independently C^-C^ alkyl or phenyl), 
cyano, nitro, amino, mono- and dialkyl amino in which the alkyl groups have 
from 1 to 6 or more carbon atoms, acyl amino, C^^g alkoxy, Cj^^g haloalkoxy, 
^1-6 ^l'^y^^'^''°' Cj.e ^ll^ylsulphinyl , Cj^g al kyl sulphonyl , carboxy, 
carboxyamide, in which the groups attached to the N atom may be hydrogen or 
optionally substituted lower hydrocarbyl; alkoxy carbonyl wherein the 
alkoxy group may have from 1 to 6 or more carbon atoms, or aryl such as 

phenyl ; 
2 3 

R and R are each independently hydrogen or Cj-C^ alkyl; 

A is an aromatic or heteroaromatic ring system optionally substituted with one 

or more substituents selected from: halogen or Cj-Cjq hydrocarbyl , -0(Cj-Cjq 

hydrocarbyl), -S(Cj-Cjq hydrocarbyl), -SO(Cj-Cjq hydrocarbyl) or -S02(Cj-Cjq 

hydrocarbyl), cyano, nitro, SCN, SiR^^ (where each R^ is independently Cj-C^ 

alkyl or phenyl), COR^, CR^NOR®,NHOH, ONR^R^, SF., COOR^, SO^NR^R^, OR^ or 

10 11 o c, 

NR R ; and in which any ring nitrogen atom may be quaternised or oxidised; 

alternatively, two or more substituents of the group A may combine to form a 

fused 5- or 6-membered saturated or partially saturated carbocyclic or 

heterocyclic ring in which any carbon or quaternised nitrogen atom may be 

substituted with any of the groups mentioned above for A or in which a ring 

carbon atom may be part of a carbonyl group or a nitrogen atom may be 

oxidised; 

7 8 

R and R are each independently hydrogen or Cj-Cjq hydrocarbyl; 
R^ is hydrogen, Cj-Cjq hydrocarbyl, S02(Cj-C^q hydrocarbyl), CHO, 
CO(Cj-CjQ hydrocarbyl), CO0(Cj-Cjq hydrocarbyl) or CONR^R^; 

R^^ and R^^ are each independently hydrogen, Cj-C^q hydrocarbyl, 
0(Cj-CjQ hydrocarbyl), S02(C^-C^q hydrocarbyl), CHO, CO(C^-Cjq 
hydrocarbyl), COO(Cj-Cjq hydrocarbyl) or CONR^R^; 
any of the hydrocarbyl groups within the group A may optionally be 
substituted with halogen (i.e. chlorine, bromine, fluorine or iodine), 
hydroxy, SOgNR^R*^ (where R^ and R^ are independently H or C^^g alkyl). 
cyano, nitro, amino, mono- and dialkylamino in which the alkyl groups have 
from 1 to 6 or more carbon atoms, acyl ami no, Cj^g alkoxy, Cj^g haloalkoxy, 
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Ci_6 alkylthio, Cj_g alkylsulphinyl , Cj_g al kyl sulphonyl , carboxy, 
carboxyaniide, in which the groups attached to the N atom may be hydrogen or 
lower hydrocarbyl optionally substituted with halogen; alkoxy carbonyl 
wherein the alkoxy group may have from 1 to 6 or more carbon atoms, or aryl 
such as phenyl; 
provided that: 

i) when A is a phenyl group or a substituted phenyl group in which no two 
adjacent substituents are joined to form a partially or fully saturated 
ring and Y is 0; then Z is not NR^; 

ii) when X is S, R and R are both H and Y is CHg; then the group (Z) -R^ 
is other than OH, OC^ ^ alkyl, NHN(Cj_2 *l'^yl)2'* " 

iii) when X is CH2, R^ and R^ are both H, Y is NH or NCH3, A is 
unsubstituted phenyl or phenyl substituted with halo, methoxy, CF3 or NOg 
and n is 0; then R^ is other than pyridyl, trimethoxyphenyl or 
dihalophenyl . 

2. A compound as claimed in claim 1 wherein the group A is substituted 
with one or more substituents chosen from Cj-C^ alkyl, Cj-C^ 
haloalkyl. 0(Cj-C^ alkyl). OCCj-C^ haloalkyl). 5(^-0^ alkyl). SCCj-C^ 
haloalkyi) and halo. 

3. A compound as claimed in claim 2 wherein A is substituted with one or 
more substituents chosen from trifluoromethyl , trichloromethyl , 
trifluoromethoxy, trichlororoethoxy, difluoromethoxy. dichloromethoxy. 
fluoromethoxy, chloromethoxy, trichloroethoxy, trifluoroethoxy, 
dichloroethoxy, dif luoroethoxy, f luoroethyoxy. trif luoromethylthio, 
ethoxy, methoxy, fluoro, chloro, bromo, iodo and methyl. 

4. A compound as claimed in any one of claims 1 to 3, wherein R^ is 
optionally substituted C^-Cg alkyl, for example methyl, -0(083)3, 
-CH(CH3)2CN, -CH2C(CH3)3, -CH2CH3. 0(083)2. -08208(083)2. 
-0820820(083)3. -OH2O82OH3. 0820(083)2 or 0(083)201; 02_Cg alkenyl, 
for example 0(083)208=082 and 0820(083)208=082; alkynyl^ for example 
082C=CH or 0(083)2^08; Oj-Og alkyl-OH. for example 0(083)208208; 
optionally substituted 03-03 cycloalkyl, for example cyclobutyl, 
1-methylcyclobutyl . 1 -methyl eye 1 opropyl . l-methylcyclopentyl , 
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1-methylcyclohexyl , 1-cyanocyclopropyl , l-cyanocyclobuty1 , 
1-cyanocyclopentyl , 1-cyanocyclohexyl , l-acetylenylcyclopropy1 , 
1-acetylenylcyclobutyl , 1-acetylenylcyclopentyl , 
1-acetylenylcyclohexyl ; optionally substituted benzyl, optionally 
substituted phenyl; optionally substituted heterocyclyl , for example 
pyrrolyl, methyl isoxazolyl or methyl pyri dyl ; COCj-Cg alkyl, for 
example COC(CH3)3; C^-Cg alkylCOO(Cj-C^ alkyl). for example 
C(CH3)2C00C2H5; or SiR^^, for example triraethylsilyl , 

5. A compound as claimed in any one of claims 1 to 4, wherein, 
independently or in any combination: 

X is S, 0 or CHg 

Y is S, 0, CHg, CH(CH3) or NR^; 

Z is NH or 0; or n is 0 and Z is not present: 

2 3 

R and R are both hydrogen: or 

12 3 
Q , Q and Q , when present are CHg or C=0. 

6. A compound as claimed in claim 5, wherein Y is a group NR^ and R^ is 
hydrogen. -CHO. Cj-Cg alkyl, Cg.Cg alkenyl. C2_Cg alkynyl, Cj-Cg 
cycloalkyl, aryl , for example benzyl which is optionally substituted 
with Cj-C^ haloalkyl. or Cj-C^ haloalkoxy, (Cj-Cg alkyl)aryl. (Cj-Cg 
alkyl) heterocyclyl. -0(Cj-Cg alkyl), -0(Cj-Cg alkyl)aryl. -0(Cj-Cg 
alkyl) heterocyclyl. -Cj-Cg alkyl-OH, -(Cj-Cg alkyl)-0-(Cj-Cg alkyl). 
-(Cj-Cg alkyl) -S-(Cj-Cg alkyl). -C^-Cg alkyKOC^-Cg alkyDg. -Cj-Cg 
alkyl.NH(Cj-Cg alkyl), -C^-Cg alkyl-NCCj-Cg alkyl)2. Cj-Cg 

alkyl -COO(Cj-Cg alkyl). -Cj-Cg alkyl -OCONH(Cj-Cg alkyl) and -C,-Cg 
alkyl -OCO(Cj-Cg alkyl). 

7. Any one of the compounds of Table I. 

8. A process for the preparation of a compound as claimed in any one of 
claims 1 to 7, the process comprising: 

a. reacting a compound of general formula II: 
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O 




11 



wherein A, R , R and X are as defined for general formula I and r^^ 
is OH, SH or NHR^, wherein R^ is as defined for general formula I; 
with a compound of formula of general formula R^COCl, R^OCOCl , 
r1-N=C=0, R^-N=C=S or R^R^NOCl; or 

b. reacting a compound of general formula III: 



O 




ill 

wherein A, R . R and X are as defined for general formula I and R^O 
is CI, Br, methane sulfonyloxy or toluene sulfonyloxy; with a compound 
of general formula HSCOR^; or 

c. reacting the anion of compound of general formula IV: 



O 




IV 
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wherein A, R , R and X are as defined in general formula I; with a 
compound of general formula BrCH2C00R^; or 
d. reacting a compound of general formula X: 



wherein A, X, R , R , R and R are as defined in general formula I; 
with a compound of general formula NR^R*; or 

e. reacting a compound of general formula XI: 



XI 

wherein and A are as defined for general formula I; with a compound 

2 3 

of general formula R R C=0 in the presence of a strong base; or 

f. cyclising a compound of general formula XXVII: 

O 



wherein A, R , R , R , R and R are as defined for general formula I 
and R^^ is halogen such as chloro or bromo under basic conditions; or 




X 





XXVII 



g. treating a compound of general formula I, in which Z is MH and Y is 
N-Q^-C(=0)-L in which L is a leaving group such as methoxy, ethoxy, 
chloro or bromo and is as defined above, with a strong base such as 
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sodium hydride to give a compound of general formula I in which Z is 
NR^ and Y is NR^ and R^ and R^ form a bridge of formula -Q^-c(=0)-; 
or 

h. reacting a compound of general formula I in which both Y and Z are 
NH with a compound of formula LC(=0)-C(=0)LC or LC(=0)-Q^-C{=0)LC in 
which Q and L are as defined above to give a compound of general 
formula I in which Z is NR^ and Y is NR^ and R^ and R^ form a bridge 
of formula -C(=0)-C(=0)- or -C(=0)-q2-C-(=0)-; or 

i. treating a compound of general formula I in which Z is NH and Y is 
NCHgCHLg, wherein L is a leaving group as defined above with an 
aqueous inorganic acid such as hydrochloric acid to give a compound of 
general formula I in which Z is NR^ and Y is NR^ and R^ and R^ form a 
bridge of formula -C=C-; or 

j. reacting a compound of general formula I in which both Y and Z are 
NH^with CHO-CHO to give a compound of general formula I in which Z is 
NR and Y is NR and R^ and R^ form a bridge of formula -C(=0)-C-; or 

k. reacting a compound of general formula I in which both Y and Z are 
NH with paraformaldehyde to give a compound of general formula I in 
which Z is NR^ and Y is NR^ and R^ and R^ form a bridge of formula 
-CH2-OCH2-. 

9. A compound of any one of general formulae II, III, IV, X, XI or XXVII 
as defined above. 

10. A herbicidal composition comprising a compound as claimed in any one 
of claims 1 to 7 or a compound of general formula XXV in combination 
with an agriculturally acceptable carrier or diluent. 

11. A process of severely damaging or killing unwanted plants, which 
comprises applying to the plants, or to the growth medium of the 
plants, a herb ici dally -effective amount of a compound as claimed in 
any one of claims 1 to 7 or a compound of general formula XXV. 
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12. A process for the preparation of a compound of general formula II: 



O 




II 



wherein A, R , and R are as defined for general formula I, X is CR 

15 . ' 
and R is OH, the process comprising reacting an aniline derivative 

of general formula VI: 

VI 



wherein A is as defined for general formula I; with a compound of 
general formula VII: 



O 
VII 



2 3 

wherein R and R are as defined for general formula 1, 
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